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The patient who has increased intracranial pressure as- 
sociated with obstructive or communicating hydrocephalus 
offers a distinct challenge from the surgical standpoint. 


REVIEW OF LITERATURE, 


Many procedures have been performed to shunt cerebro- 
spinal fluid into various parts of the body. Davidoff,' in 
1929, reviewed the treatment of hydrocephalus from ancient 
to modern times. Three years later, Davidoff and Bancroft* 
reported a case in which a ureterodural anastomosis had been 
performed for hydrocephalus. These authors credited Heile,’ 
who wrote in 1925, as being the first to report on ureterodural 
anastomosis following unilateral nephrectomy for the treat- 
ment of hydrocephalus. Lehman,‘ in 1934, described his ex- 
periences with uretero-arachnoid anastomosis in three cases. 
Matson,* in 1949, presented a case report and description of 
arachnoid-ureterostomy via a polythene tube and,® in 1951, 
reported the successful relief of increased intracranial pres- 
sure in four children by ventriculo-ureterostomy. 


Nosik,’ in 1950, described the technique of ventriculo- 
mastoidectomy which he first performed on March 28, 1947. 
His technique consisted of shunting the cerebrospinal fluid 
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from the lateral ventricle to the mastoid antrum. He made a 
cranial incision, inserted one end of a polythene tube into 
the ventricle and introduced the other end into the mastoid 
antrum through the petrous surface of the mastoid. In an- 
other article, also published in 1950," he presented a case of 
marked hydrocephalus for which ventriculomastoidostomy had 
been performed three years previously. 


Svien, Dodge, and Lake,’ in 1952, described a modification 
of Nosik’s operation. This also consisted of shunting the 
cerebrospinal fluid via a polythene tube, one end of which was 
inserted into the posterior horn of the lateral ventricle through 
a bur hole. They then brought the tube under the scalp to a 
second incision over the mastoid process and inserted the 
other end into the mastoid antrum after removal of enough 
mastoid cells to permit its entrance. These authors reported 
the case of a patient living 14 months after ventriculomastoid 
shunt had been performed for tumor of the midbrain with 
occlusion of the aqueduct of Sylvius. In the same year, Dodge, 
Miller, Lake, and Craig'’ reported a case in which this modifi- 
cation of Nosik’s operation was used to relieve obstructive 
hydrocephalus. Their patient had undergone subtotal removal 
of an astrocytoma of the pons 14 years previously. 


Matson,'' in 1953, discussed results of arachnoid-ureteros- 
tomy in 50 children. Thirty-three of these children were 
living at the time of his report. 


Brihaye and Périer,"* in 1954, discussed the use of ventricu- 
lomastoid shunt and its complications in three of their cases. 
Ransohoff,'* in 1954, described a ventriculopleural anastomosis 
which he used in six patients. 


Hakim, Jiménez, and Rosas," in 1955, described a technique 
of shunting cerebrospinal fluid from the spinal subarachnoid 
space to the spinal epidural space, and from a ventricle to the 
spinal epidural space. The result of each procedure on a 
patient was reviewed. Jackson and Snodgrass,"’ also in 1955, 
reviewed their experience with 62 patients studied over a four- 
year period after lumbar or ventricular peritoneal shunts had 
been performed. 


Pudenz, Findlay, Hurd, and Shelden,'* in 1957, described a 
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technique for shunting cerebrospinal fluid into the right 
auricle. 


AIMS AND OBJECTIVES OF THIS STUDY. 


No one of the many procedures developed to shunt the cere- 
brospinal fluid to various parts of the body has been consist- 
ently successful. For this reason and because many of the 
patients are desperately ill and need immediate relief, a simple 
procedure that can be done under local anesthesia, if necessary, 


Post. horn rt. |. 
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Fig. 1. Diagram of the ventriculomastoid shunt. 


to relieve the increased intracranial pressure was sought. It 
is the purpose of this presentation to describe and discuss the 
ventriculomastoid shunt which was performed on 54 patients. 


TECHNIQUE. 


The modification of Nosik’s operation as described by Svien, 
Dodge and Lake® with some further refinements was used on 
these 54 patients. 


The procedure, as mentioned before, consists of shunting 
the cerebrospinal fluid from the lateral ventricle via a poly- 
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thene (polyethylene) tube, one end of which is placed in the 
lateral ventricle through a bur hole. The other end of the 
tube is passed under the scalp and inserted into the mastoid 
antrum, after the antrum is opened via a postauricular in- 
cision and enough of the mastoid air cells are removed to 
admit the tube into the antrum. A groove is made in the 
posterior edge of the incision in the bone to help hold the tube 
in place (see Fig. 1). 


A further refinement in the technique was employed in 
these cases. It consists of removing the bulk of the mastoid 


Fig. 2. Tantalum Button, 


air cells and placing a tantalum button (see Fig. 2) in the 
defect in the mastoid cortex. The button is notched along 
the edge to admit and hold the polythene tube in place. The 
edges of the button may be trimmed to fit into the resultant 
defect in the bone. The soft tissues are sutured in place over 
the button after meticulous care in controlling all bleeding 
points. This refinement in technique has decreased the num- 
ber of cases in which granulations have formed in the mastoid 
and subsequently have plugged the tube. 


This modification of the ventriculomastoid shunt has the 
advantage of low risk and simplicity. It can be carried out 
under local anesthesia in the critically ill patient. Another 
advantage of this procedure is that the shunt can be explored 
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easily at either the ventricular or mastoid site if cerebrospinal 
fluid ceases to drain. 


A simple test that will indicate a functioning ventriculo- 
mastoid shunt consists of turning the patient face down and 
observing cerebrospinal fluid escaping from the nose. 


TABLE I. 


Postoperative Follow-up and Results of Operation on 18 Patier:« 
with Congenital Hydrocephalus. 
Ages at time of operation: 3 weeks to 34% years. 
Case Result 


1. Died 3 months and 3 weeks after operation. 

2. No follow-up. 

3. Alive 7 months after operation. 

4. Died 7 days after shunt; meningitis. 

5. Alive 11 months after operation. 

i. Alive 11 months after operation. 

7. Died 3 months after operation. 

&. No follow-up. 

%. Died 3 months after operation. 

10. Died 17% months after operation. 

11. Alive 5 months after operation. 

12. Alive 6 months after operation. 

13. Died 4 months after operation. 

14. Died 8 months after operation. 

15. Alive 6 months after operation; head soft: doing well. 

16. Alive 12 months after operation; hydrocephalus had recurred. 

17. Died 7 months after operation; intracranial accident; shunt working. 
18. Died 2 months after operation. 


Total living—7. 


CLASSIFICATION OF CASES. 


The 54 patients considered in this presentation were all 
those operated on from the initiation of the procedure in 1949 
through the year 1955. 


For study purposes, they have been divided into three 
groups: /. 18 patients with congenital hydrocephalus; 2. 17 
patients with increased intracranial pressure without brain 
tumor, and 3. 19 patients with increased intracranial pressure 
with brain tumor. 


Among the 18 patients with congenital hydrocephalus were 
six on whom a previous procedure had been done for relief 
of the hydrocephalus. Another patient had been operated on 
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for repair of spina bifida. Among the 17 patients with in- 
creased intracranial pressure without brain tumor, 14 had 
had previous operations for relief of the increased intra- 
cranial pressure. Among the 19 patients with increased 
intracranial pressure associated with brain tumor, 15 had had 
previous operations on the brain. 


The results of the operations and the time of the follow-up 
are given in Tables I, II and III. 


TABLE IL. 


Postoperative Follow-up and Results of Operation on 17 Patients with 
Increased Intracranial Pressure without Tumor. 
Ages at time of operation: 17 months to 56 years. 
Case Result 


19. Died 3 months after operation; improved until death. 

20. Alive 2 years after operation: tube removed. Had meningitis before 
tube was removed. 

21. Alive and well 1% years after operation; tube removed. 

22. Died 14 months after operation. 

23. Alive 4 years and 1 month after operation; 2 episodes of meningitis. 

24. Died 2 years and 1 month after operation. 

25. Alive 2 years and 1 month after operation; tube removed. Teaching 
school. 

26. Alive 7 months after operation; doing well. 

27. Died 1 month after operation. 

28. Died 2 months after operation. 

29. Died 2 months after operation. 

30. Alive 2% years after operation: tube still in place. 

31. Died 1 year and 1 month after operation. 

32. Died 2 months after operation. 

33. Died 5 weeks after operation. 

34. Alive 2 years after operation; tube removed. 

5. Died 10 months after operation. 


Total living—7; tube removed from 4. 


In the congenital hydrocephalic group, four patients re- 
quired revision of the shunt, and in one patient the other 
side was operated upon. Of the four revisions, two were 
done for obstruction at the mastoid end of the shunt by granu- 
lation tissue, and the other two were necessary because the 
tube had slipped out of the mastoid antrum. 


In the group with increased intracranial pressure without 
tumor, three patients required revision of the shunt, and in 
one patient the tube was inserted on the other side. The 
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three revisions were done for obstruction from granulations 
in the mastoid end of the tube. 


In the group with increased intracranial pressure associated 
with brain tumor, five patients required revision of their 
shunts. In one instance, the tube had slipped out of the 
mastoid antrum and, in the other instances, the tube was 
plugged with clots or granulation tissue. 


TABLE IIL. 


Postoperative Follow-up and Results of Operation on 19 Patients with 
Increased Intracranial Pressure with Intracranial Tumors. 


Ages at time of operation: 2 years to 66 years. 
Case Result 


36. Died 10 days after operation. 

37. Died 2% months after operation. 

38. Died 1 month and 3 weeks after operation. 

39. Died 2 months after operation. 

40. Died 3 months after operation. 

41. Alive 4 years after operation. 

42. Died 5 months after operation. 

43. Died 6 years after operation: another operation for brain tumor 
2% years after the shunt. 

44. Died 7 months after operation. 

45. Alive. Shunt failed after 2 weeks; then Torkildsen procedure and 
Roentgen therapy. 

46. Lived 2% years; then died of meningitis. Had been rehabilitated. 

47. Died 1 month after operation. 

48. Died 6 months after operation. 

49. Died 2 months after operation. 

50. Died 8 months after operation. 

51. Died 2 months and 3 weeks after operation. 

52. Alive 1 year and 9 months after operation. 

53. Died 6 weeks after operation. 

54. Alive 6 years after operation. 


Total living—3 after ventriculomastoid shunt; 1 after Torkildsen 
procedure and Roentgen therapy. 


COMPLICATIONS. 


Six patients with congenital hydrocephalus had meningitis 
postoperatively. 


Among the patients with increased intracranial pressure 
without brain tumor, three patients had meningitis after 
operation; interestingly enough, this occurred over a year 
following the shunt in each instance. All recovered. In this 
group also were three patients who had infected cerebro- 
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spinal fluid at the time the shunt was established. Another 
patient in this group had bilateral pneumonitis after opera- 
tion and recovered. 


Of the patients with increased intracranial pressure as- 
sociated with brain tumor, four had infected cerebrospinal 
fluid at the time the shunt was established. Two had men- 
ingitis after operation and recovered; one of these two had 
meningitis three times over a period of years. A third patient 
died of meningitis two-and-a-half years after operation. One 
patient in this group had pneumonitis and recovered. 


SUMMARY AND CONCLUSIONS. 


The literature pertaining to the shunting of cerebrospinal 
fluid to various parts of the body has been reviewed. 


The technique of the ventriculomastoid shunt operation 
employed was a modification of the Nosik procedure. This 
operation was performed on 54 patients, on 18 for congenital 
hydrocephalus, on 17 for increased intracranial pressure with- 
out brain tumor, and on 19 for increased intracranial pressure 
with intracranial tumor. 


From this study, the following comments may be made: 


1. A simple procedure has been developed to shunt cerebro- 
spinal fluid from a lateral ventricle to the mastoid antrum. 


2. The procedure can, if necessary, be done on the des- 
perately ill patient under local anesthesia. 


8. In some instances, the operation has proved to be a life- 
saving procedure and, in a few instances, recovery has per- 
mitted removal of the tube. 


REFERENCES. 


1. Davivorr, L. M.: Treatment of Hydrocephalus: Historical Review 
and Description of a New Method. Arch. Surg., 18:1737-1762, April, 1929. 


2. Davivorr, L. M., and Bancrort, F. W.: Ureterodural Anastomosis for 
the Treatment of Hydrocephalus: Report of a Case. Arch. Surg., 25:550- 
554, Sept., 1932. 
e: 3. Heme, Dr.: tber neue Operative Wege zur Druckentlastung bei 
Angeborenem Hydrocephalus (Ureter-Duraanastomose). Zentralbl. Chir., 
52:2229-2236, Oct., 1925. 


q 
q 
3 
a 
4 
x 


LAKE: VENTRICULOMASTOID SHUNT. 1477 


4. Lemman, E. P.: Uretero-arachnoid (Ureterodural) Anastomosis: 
with Report of Three Cases. Ann. Sury., 100:887-905, Nov., 1934. 


5. Matson, D. D.: A New Operation for the Treatment of Communicat- 
ing Hydrocephalus. Jour. Neurosurg., 6:238-247, May, 1949. 


6. Matson, D. D.: Ventriculo-ureterostomy. Jour. Neurosurg., 8:398- 
404, July, 1951. 


7. Nosix, W. A.: Ventriculomastoidostomy: Technique and Observa- 
tions. Jour. Neurosurg., 7:236-239, May, 1950. 


8. Nosik, W. A.: Treatment of Hydrocephalus by Ventriculomastoidos- 
tomy. Jour. Pediat., 37:190-194, Aug., 1950. 


9. Svien, H. J.; Dover, H. W., Jn., and Lake, C. F.: Ventriculomastoid 
Shunt in the Management of Obstruction to the Aqueduct of Sylvius in 
the Adult: Report of a Case. Proc. Staff Mect., Mayo Clin., 27:215-218, 
May 21, 1952. 


10. Dover, H. W., Jn.; Minter, R. H.; Lake, C. F., and Crai, W. McK.: 
Astrocytoma of the Pons with Long Survival and Ultimate Ventriculo- 
mastoidostomy. Proc. Staff Meet., Mayo Clin., 27:219-224, May 21, 1952. 


11. Matson, D. D.: Hydrocephalus Treated by Arachnoid-ureterostomy: 
Report of 50 Cases. Pediatrics, 12:326-334, Sept., 1953. 


12. Briuaye, J., and P&rier, O.: Les complications du drainage ventri- 
culo-mastoidien dans le traitement de l’hydrocephalie. Acta Neurochir., 
4:1-7, Aug., 1954. 


13. Ransonorr, Joseru: Ventriculo-pleural Anastomosis in Treatment 
of Midline Obstructional Neoplasms. Jour. Neurosurg., 11:295-298, May, 
1954. 


14. HAKiIM, SaLomon; JimENEZ, ALEJANDRO, and Rosas, Frrnanpo: 
Drainage of the Cerebrospinal Fluid into the Spinal Epidural Space: A 
New Technique for the Treatment of Hydrocephalus. Acta Neurochir., 
4:224-227, April, 1955. 


15. Jackson, I. J., and SNoverass, 8S. R.: Peritoneal Shunts in the 
Treatment of Hydrocephalus and Increased Intracranial Pressure: A 
Four-Year Survey of 62 Patients. Jour. Neurosurg., 12:216-222, May, 1955. 


16. Pupenz, R. H.; Finptay, E. R.; Hurp, A. H., and C. H.: 


Ventriculo-auriculostomy: A Technique for Shunting Cerebrospinal Fluid 
into the Right Auricle. Jour. Neurosurg., 14:171-179, March, 1957. 


SIXTH INTERNATIONAL CONGRESS ON DISEASES 
OF THE CHEST. 


The Sixth International Congress on Diseases of the Chest 
will be held at the University of Vienna from August 29 to 
September 1, 1960. 


CHANGES IN THE VESTIBULAR LABYRINTH WITH 
INTENSE SOUND.*#+} 


PEDRO L. MANGABEIRA-ALBERNAZ, M.D., 
WALTER P. COVELL, M.D., 
and 
DONALD H. ELDREDGE, M.D., 


St. Louis, Mo. 


INTRODUCTION. 


During the course of studies on the effects of intense 
sound' on the cochlea of the guinea pig, it became apparent 
that the vestibular labyrinth was at times also histologically 
altered. The intensities and durations of the exposures that 
resulted in marked traumatic injury to the organ of Corti 
often produced some damage to the nonauditory labyrinth, 
although not of the extremely severe type described by Kimura 
and Perlman** for arterial and venous obstruction. The ex- 
posures to intense sound for one to four minutes for this series 
are of interest for comparison with the recent findings of 
McCabe and Lawrence’® who reported collapse of the saccule 
in 58 per cent of their specimens subjected to a prolonged 
intense stimulus for 20 minutes. They utilized a random 
noise of 100 to 10,000 cps and permitted their animals to 
survive for 56 days, which presents more factors for compari- 
son. Single frequencies were used in our experiments and 
the post-exposure lives varied from 0 to 133 days. 


The selection of suitable material for a study of non-auditory 
injury proved to be a more arduous task than had previously 
been anticipated. In the beginning it was necessary to dis- 
card all specimens for which artifacts were in evidence in the 
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vestibular labyrinth. This meant that a large number of 
preparations were made for the present study and only a few 
of these could be utilized. Rupture of thin membranes is not 
an uncommon finding in the celloidin embedded and sectioned 
temporal bones. This is true of Reissner’s membrane in the 
cochlea and even more for the membranes of the utricle and 
saccule. An attempt was also made to select the material 
on the basis of frequency, duration and intensity of the ex- 
posures and post-exposure life. While we do not feel that 
all of these variables have been adequately covered, some re- 
sults, nevertheless, afford an indication of correlation with 
histological changes. The results are, therefore, to be re- 
garded as preliminary for which further experimentation may 
prove to be of value. 


MATERIAL. 


The basis of the present report is the findings for 46 
serially sectioned and stained temporal bones of guinea pigs 
previously exposed to single frequencies varying from 170 
to 50,000 cycles per second, and allowed to survive from 0 to 
133 days. The traumatic stimulus for the 170 and 500 cps 
exposures was an enclosed acoustic system sealed to the right 
ear of each animal. The traumatic stimulus for the remainder 
of the frequencies was siren-generated, the only exception 
being the 13.2 kc. exposures for which a transducer employing 
the principle of the ribbon microphone was used. A de- 
scription of the procedures and cochlear injuries for the latter 
two types of exposures has been previously reported (Covell 
and Eldredge*). The cochlear injuries for the enclosed system 
of exposures have likewise been described (Eldredge and 
Covell*). 


Three different groups of animals were used as controls. 
One was comprised of temporal bone sections from six non- 
exposed guinea pigs, another was the right temporal bone sec- 
tions of eight guinea pigs for which the ears had been exposed 
by the enclosed acoustic system to 500 cps at intensities vary- 
ing from 118 to 133 db for five to 160 minutes, respectively, 
and a third group of seven sectioned temporal bones of five 
young dogs that were siren-exposed to 4, 11, and 18 ke. for 
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two to four minutes at intensities of 150 to 153.5 db. The 
temporal bone sections of the two ears of a non-exposed dog 
were also used for the study. 


All animals were anesthetized with nembutal and perfused 
with physiological saline solution followed by Heidenhain-Susa 
fixative, following which the usual procedures for dehydration, 
embedding in celloidin, sectioning and staining with Harris 
hematoxylin and eosin were utilized. 


FINDINGS. 


The serial sections were examined for changes in the utricle 
and saccule and their maculas, the semicircular canals and 
their cristas and the nerve fibers related to these organs. 
Attention was given to a sheet of epithelial-like cells usually 
consisting of two to four layers which separated the utricle 
and the semicircular canals from the saccule and the remain- 
der of the vestibule. It is considered to be a partition which 
divides the vestibule into inferior and superior portions. It 
was found to be particularly prominent in the guinea pig, by 
de Burlet,’? who first described it in detail. It is similar in 
appearance to the membrana limitans (Waltner) that covers 
the scala tympani opening of the cochlear aqueduct. In the 
vestibule of the guinea pig’s inner ear this partition is con- 
tinuous with the lining of the vestibule, which is elsewhere a 
single layer of elongated cells with spindle-shaped nuclei. 
Since there is perilymph on each side of the membrane, its 
function must be primarily supportive for the utricle as it 
passes from one bony wall to the opposite side and is reflected 
onto the vestibular surface of the utricle. It also contributes 
support and attachment for the delicate connective cells in 
the superior part of the labyrinth. We have termed it “mem- 
branous partition” and it is referred to as such in this paper. 


In order to simplify the interpretation of the results the 
material was divided into nine groups, according to the fre- 
quency of each exposure. Some of these groups include two 
different frequencies, which means that the number of speci- 
mens exposed to each frequency was too small. This was not 
done, however, when there were any significant differences 
in the vestibular findings relative to each frequency. The 


q 
# 


ALBERNAZ, ET AL.: VESTIBULAR LABYRINTH. 1481 


post-exposure lives of all animals are not included. A re- 
arrangement of the material according to the post-exposure 
life of each animal proved to disclose interesting findings 
which are considered later in the analysis of the results. 


The observations do not include the ruptures of Reissner’s 
membrane because there seemed to be no relation between 
this finding, which was verified in 17.3 per cent of all speci- 
mens, and ruptures in membranes of the vestibular labyrinth. 
On the other hand, marked injury to the organ of Corti, par- 
ticularly in the basal turn, was more frequently accompanied 
by changes in the vestibular labyrinth than when marked 
injury occurred in the apical turns only and/or changes were 
of a mild nature in the basal turn. 


Finally, there is brief mention of some degenerative changes 
in the maculas and detachments of otolithic membranes. 
Changes in the macula of the saccule occurred in approxi- 
mately 12 per cent of the whole series while that of the utricle 
presented changes in only two specimens. It was felt, how- 
ever, that they were mild and probably reversible, and that 
further studies with the use of electron microscopy would be 
necessary for a definitive evaluation of these degenerative 
processes. The otolithic membranes of both maculas were 
not consistently altered with any of the exposures. Loss of 
otoliths and detachment occurred in a few instances of the 
saccular macula but not for the utricular macula. The pres- 
ence or absence of otoliths in these decalcified specimens as 
compared to similarly prepared unexposed controls was es- 
sentially the same. 


The significant findings for each of the nine groups are 
given below. 


Four animals were exposed to a frequency of 170 cps at an 
intensity of 146 db for one minute. There were marked 
changes in the organ of Corti in all but one of them, but no 
important changes occurred in the first turn of the cochlea. 
The vestibular changes in this group were very slight; there 
was a rupture of the membranous partition in only one speci- 
men, and a slight collapse of the saccular membrane in an- 
other. 


° 


4 


1482 ALBERNAZ, ET AL.: VESTIBULAR LABYRINTH. 


Four animals were exposed to 500 cps at an intensity of 
142 db for one minute. Only one of them had marked lesions 
in the organ of Corti in the third, second and first turns while 
the remaining three had similar damage only in second and 
third turns. The membranous partition was found to be 
ruptured in three of the specimens, and all four had small 
ruptures in the saccular membrane, accompanied by collapse 
in two of them. 


Three animals were exposed to 1 ke. at 150 db for one, two 
and four minutes, and five of their temporal bones were 
utilized in this study. Membranous partition ruptures were 
found in all five specimens, collapse of the saccular membrane 
was found in one and ruptures in two. The utricular mem- 
brane was ruptured in each labyrinth of one animal. 


Five temporal bones from three animals exposed to 2 kc. 
at 142 db for one, two and four minutes, respectively, were 
found to present intense changes in the organ of Corti, pri- 
marily limited to the second turn of each cochlea. Mem- 
branous partition ruptures were found in four of the five 
specimens, and ruptures of the saccular membrane in three; 
one of them was accompanied by collapse. The utricular 
membrane was ruptured in four specimens. 


Three animals were exposed to 4 ke. at 150, 153.5 and 163 
db for two, two and one minutes, respectively. All of them 
had changes in the organ of Corti extending into the first 
turn, and in one of them there was a rupture of Reissner’s 
membrane in the round window region. The membranous 
partition was ruptured in two of the three specimens and 
there was collapse of the saccule in one. The utricular mem- 
brane was collapsed in two specimens; one was also ruptured. 


Two animals were exposed to the frequencies of 6 ke. and 
three to 10 ke. The intensities of the exposures were 142 and 
153.5 db for 6 ke. and 156, 160.5, and 160.5 for 10 ke. The 
specimens subjected to 142 and 156 db were exposed for four 
and two minutes, respectively, while al! others had one minute 
exposures. All specimens showed degenerative changes in 
the organ of Corti extending into the first turn, and in two 
of them into the round window region. The membranous 
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partition was ruptured in four of the five specimens. The 
saccular membrane was collapsed in one and ruptured in 
another. The utricular membrane was also ruptured in one 
specimen and collapsed in another. 


Eight specimens were examined from five animals exposed 
to a frequency of 13.2 ke. at an intensity of 140 db for two 
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Fig. 1. In this chart are shown the percentage values for ruptures of 
membranes of the vestibular labyrinth as a function of frequency in 46 
guinea pig ears exposed to intense sound. The results were grouped into 
nine categories of frequency exposures for reasons stated in the text 
Clear squares—rupture of the membranous partition; solid circles—rup- 
ture of the saccular membrane; clear circles—collapse of the saccular 
membrane; solid triangles—rupture of the utricular membrane. 


minutes. All of them had degenerative changes in the organ 
of Corti localized in the first turn,_and these extended into 
the round window region in six specimens. Ruptures of the 
membranous partition were found in six of the specimens, 
and collapse of the saccular membrane in four; one of them 
was accompanied by rupture. In two of the collapsed saccules 
there were adhesions between the membrane and the macular 
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epithelium. The utricular membrane was collapsed in one 
specimen and ruptured in two others. One of the ruptures, 
however, had been repaired by connective tissue (see Fig. 5). 


Five animals were exposed to the frequencies of 20 kc. 
(one specimen) and 25 ke. (four specimens), respectively, 
the intensities varied from 147 to 152 db for one to four 
minutes. With the exception of the specimen exposed to 20 


Fig. 2. Photomicrograph of a section through the vestibular labyrinth 
of a guinea pig showing the relations between the saccule, utricle and 
lateral canal. This animal was exposed to 6 ke. at 142 db for 4 minutes 
and sacrificed eight days later. The only finding of any significance was 
a rupture of the membranous partition that is indicated by the arrow. 
LC—lateral canal; S—saccule; U—utricle; V—vestibule (X25). 


ke., which had marked changes in the organ of Corti localized 
in the first turn, all others had intense degenerative lesions 
in the round window area. The membranous partition was 
ruptured in four specimens. The saccular membrane was 
intact in three, there being collapse in the other two, one of 
them with adhesion formation. In this group there were no 
changes in the utricular membrane. On the other hand one 
of the specimens showed the presence of leucocytes in the 
perilymphatic space of the posterior canal in the region of the 
ampulla. 
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Two animals exposed to 40 ke. at 140 and 144.5 db for two 
and four minutes respectively, and two animals exposed to 50 
ke. at 142 db for four minutes furnished a total of seven 
temporal bones. The three specimens of the 40 kc. exposures 
presented marked changes in the organ of Corti localized at 
the round window region. Those exposed to 50 ke. did not 
present the same degree of degenerative alterations in the 


Fig. 3. Photomicrograph showing rupture of the membranous partition 
in the ear of a guinea pig that was exposed to 13.2 ke. at 140 db for two 
minutes and allowed to live for 133 days. The only other finding of sig- 
nificance Was a collapse of the saccule, that was not unusual in animals 
with prolonged post exposure lives. MP—membranous partition; U—utricle; 
V—vestibule (X55). 


organ of Corti. The membranous partition was found to be 
ruptured in six of the seven specimens, while the saccular 
membrane was intact in all specimens except one that showed 
collapse of the anterior end. Sloughing of the cells lining 
the vestibular side of the saccular membrane was found in 
four specimens, and some nuclei of the remaining cells were 
pycnotic. Displaced and pycnotic nuclei, as well as a deep 
eosinophilic cytoplasmic stain, were found in the cells of the 
macula of the saccule in all four specimens of the 50 kc. ex- 
posures and in one of the three exposed to 40 ke. The otolithic 
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membrane was detached, particularly at the anterior end, in 
three specimens and otoliths were found free in the saccule 
and attached to the saccular membrane. The utricular mem- 
brane was ruptured in four specimens, one of which presented 
two ruptures occurring in different places. Collapse was 
found in only one specimen. In three specimens hemorrhage 
and edema with leucocytic response were found in the tissue 


Fig. 4. Photomicrograph of a section through the ruptured portion of a 
utricular membrane in a guinee pig's ear that had been exposed to 2 ke. 
at 142 db for two minutes. The post exposure life was six days. This 
area in the inferior and medial wall of the utricle was found to be the 
commonest point of utricular rupture. U—utricle; V—vestibule (X2260). 


and around the nerve fibers from the macula of the utricle 
(see Fig. 7). The latter presented a normal appearance in 
all specimens except in one for which a few nuclei were 


pycnotic. The otolithic membrane of the macula of the utricle 
was without changes. 


Fig. 1 summarizes the results obtained for each of the nine 
groups. The squares show the percentages of rupture of the 
membranous partition. Collapse of the saccular membrane 
is represented by clear circles, and solid circles represent 
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ruptures of the saccule. The triangles represent the ruptures 
of the utricular membrane. Collapse of the utricle is not 
shown because it is a less common finding and probably 
related to rupture of the membranous partition. 


Rupture of the membranous partition (see Figs. 2, 3) 
varied from 70 to 100 per cent for all specimens exposed to 


Fig. 5. Photomicrograph of a section through a ruptured utricular 
membrane of a guinea pig’s ear exposed to 13.2 ke. at 140 db for two 
minutes. The animal was allowed to survive for 13% days. There is an 


attempt on the part of the connective tissue to repair the rupture. The 
membranous partition is also ruptured and certain of its cells are in a 
degenerative state. CT—connective tissue; MP—membranous partition; 


U—utricle; V—vestibule (X220). 


frequencies of 500 cps or above. Only 25 per cent of the 
170 cps exposures revealed rupture of this partition. 


Rupture of the saccular membrane occurred in all 500 
cps exposures and became less with the increase in frequency. 
Collapse of the saccule (see Fig. 6) was not always accom- 
panied by rupture and occurred chiefly for frequencies of 
6 ke. or more, where it became more common than rupture. 


Rupture of the utricular membrane (see Figs. 4, 5) occurred 
at frequencies of 1 ke. or above, and was present in 80 per 
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cent of the 2 kc. exposures and 30 and 40 per cent of the 4 ke. 
exposures, respectively. At higher frequencies of 6 to 25 ke. 
it was found in a small number of specimens, but again be- 
came significant for the 40 and 50 ke. group for which there 
was 57.1 per cent ruptures. 


CONTROL GROUPS. 


Serial sections through the vestibular labyrinths of a series 


Fig. 6. Photomicrograph of a collapsed saccular membrane in the right 
ear of a guinea pig exposed to 500 cps at 140 db for one minute and sacri- 
ficed 14 days later. The membrane of the saccule was found to be rup- 
tured at another level than illustrated. There is some tendency for ad- 
hesions (indicated by arrow) to form between the collapsed membrane and 
the cells of the macula. The latter reveal only slight degenerative changes, 
men’, wl which are probably of a reversible type. S—saccule; V—vestibule 


of temporal bones of six non-exposed guinea pigs served as 
controls. They were of the same source and ages as the 
exposed animals used for this study. The fixation, embedding, 
sectioning and staining were identical to the procedures used 
for the preparation of the temporal bones from guinea pigs 
exposed to intense sound. None of the changes described for 
the inner ears of the exposed guinea pigs appeared in these 
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specimens. These controls were particularly valuable in as- 
certaining some minor changes due to technical procedures 
such as occur in the otolithic membranes. 


A group of eight guinea pigs, for which the right ears 
had been exposed to 500 cps was also used in a control study 
to compare the effects of lower intensities and longer dura- 
tions of exposure. Four of these had been exposed at 118 


Fig. 7. Photomicrograph of a section through the macula of the utricle 
of a guinea pig's ear that was exposed to 50 ke. at 142 db for four minutes. 
The post exposure life was two days. There is evidence of hemorrhage and 
leucocytic response in the loose connective tissue and between the nerve 
fibers at the base of the macula. This specimen also revealed rupture 
of the membranous partition, collapse of the utricular membrane in its 
inferior portion, and sloughing of cells of the vestibular lining as well as 
those in the outermost layer of the saccular membrane. RBC—erythro- 
cytes; U—utricle; WBC—leucocytes (X220). 


db for 160 minutes; two were exposed at 128 db for 20 min- 
utes, and two at 133 db for five minutes. All eight animals 
were sacrificed on the same day as the exposures. None of 
these except the latter two showed marked cochlear damage 
and rupture of Reissner’s membrane. The latter was col- 
lapsed over the organ of Corti in several of the 160 minute 
exposures. The membranous partition of the vestibule was 
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found to be ruptured in six of the eight specimens, the sac- 
cular membrane was ruptured in one, but varying degrees of 
collapse of the saccule was apparent in five specimens. There 
was no rupture of the utricular membrane in any specimen, 
but there was evidence of partial collapse in four specimens. 


Serial sections through seven temporal bones of five young 
siren exposed dogs'? were examined for comparison of find- 
ings with those of the guinea pigs. Two of the dogs had been 
exposed to 4 ke. at 153.5 db for two and four minutes; one 
had been exposed to 11 ke. at 153.5 db for four minutes and 
two had been exposed to 18 ke. at 150 db for two and four 
minutes. The post-exposure lives varied from 0 to 13 days. 
There was severe injury to the organ of Corti in all speci- 
mens, with rupture of Reissner’s membrane in four of the 
seven. The membranous partition of the vestibule was rup- 
tured in five. The saccular membrane was ruptured in four 
specimens with the presence of a few red blood cells in the 
saccule in two specimens. There was no apparent collapse 
of the saccule in any of the specimens. The utricular mem- 
brane was ruptured in two and markedly collapsed in a third. 
Slight changes in the sensory and supporting cells of the 
macula of the saccule were in evidence in three specimens 
but none were apparent in the macula of the utricle. There 
were no apparent changes in the inner ears of the non-exposed 
dog used to control this study. 


REVIEW OF FINDINGS. 


The most common alteration in the vestibular labyrinth as 
a result of sound stimulus traumatic to the organ of Corti 
was found to be the rupture of the membranous partition that 
separates the vestibule into superior and inferior parts. It 
is doubtful that rupture of this membrane is of much, if any, 
functional significance unless it can result in extensive col- 
lapse of the utricle, a finding which was not encountered for 
any of the exposures. The inferior part of the utricle be- 
neath the macula was in some specimens collapsed as a result 
of loss of the support of the membranous partition. The sig- 
nificance of such a finding is debatable. The percentage 
of the membranous partition ruptures showed no appreciable 
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changes that could be related with length of survival time of 
the animals. This agreed with the finding that there was 
no evidence of proliferation of the cells lining the vestibule in 
an attempt to repair these ruptures. 


The next structure most commonly involved was the saccule. 
Rupture of the saccular membrane occurred in approximately 
one-fourth of the specimens, while collapse was found in one- 
third. There was a tendency for rupture to be more common 
to exposures of 500 to 2000 cps (inclusive) and for collapse 
to be more frequent than ruptures for exposures of 4 kc. and 
above. Rupture of the saccule did not appear to change with 
post-exposure life, which agreed with the lack of evidence of 
repair activity. Collapse, on the other hand, was much more 
common for the specimens with long lengths of survival time. 
From 0 to 2 days, 18.1 per cent of 11 animals showed collapse 
of the saccule, while 37.5 per cent of eight specimens showed 
collapse at 14 to 36 days. The percentage was increased to 
71.4 per cent for seven specimens that were allowed to survive 
from 63 to 133 days. 


Rupture of the utricular membrane occurred in approxi- 
mately one-third of all specimens. The most frequent point 
of rupture was found to be below and medial to the macula 
in the vicinity of the utricular duct. It was more common 
for exposures of 1 to 4 kc. and for the 40 and 50 kc. exposures. 
There was a definite tendency for it to become less frequent 
with the increase in post-exposure life. This is probably due 
to repair of the rupture by connective tissue cells that pro- 
liferate from the connective tissue layer of the utricular 
membrane. Collapse of the utricular membrane was a less 
common finding, being present in approximately 15 per cent 
of the whole series. It did not show any relation to length 
of post-exposure life and was not found in specimens with 
intact membranous partitions. 


The evidence for damage to the sensory and supporting 
cells of the macula was slight or even lacking in most prepara- 
tions. The sensory cells for most of the 40 or 50 ke. exposures 
and for a few other specimens revealed displaced and pycnotic 
nuclei and the cytoplasm of the cells stained deeply with eosin. 
The inferior portion of the macula of the utricle showed 
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similar changes. Except for these there were no definite 
cytological changes in the utricular macula for any of the 
exposures. Loss of otoliths occurred in the saccular macula 
in several specimens, mainly in the 40 and 50 kc. exposures, 
and in some of these many otoliths appeared free in the sac- 
cule. Similar changes were not seen in the utricular macula. 


Hemorrhage with leucocytic reaction and edema about the 
nerve fibers at the base of the macula of the utricle were 
found in two specimens exposed to 40 and 50 kc., respectively. 
Leucocytes appeared in the perilymphatic spaces of the semi- 
circular canals and the utricle in two other specimens. One 
had been exposed to 13.2 ke. and the other to 25 ke. 


In the specimens exposed to high frequencies of 40 and 50 
ke. there was evidence of sloughing of cells of the vestibular 
surface of the saccular membrane, and some of the remaining 
nuclei were pycnotic. Similar findings were found for the 
utricular membrane although they were not so pronounced. 


CONCLUSIONS. 


1. Severe traumatic injury to the organ of Corti, caused 
by intense sound, particularly in the basal turn, is frequently 
accompanied by damage to membranes of the vestibular 
labyrinth. 


2. The most common alteration in the vestibular labyrinth 
produced by instense sound is rupture of the “membranous 
partition.” 


8. The wall of the saccule was ruptured in approximately 
one-fourth of the specimens and collapsed in about one-third. 
Rupture was of highest incidence for exposures of 500 to 
2000 cps and collapse was more in evidence for exposures of 
4000 cps and above. The latter was also increased with pro- 
longed post-exposure life. 


4. The utricle was ruptured in approximately one-third 
and the inferior portion of it collapsed in about one-sixth of 
all specimens. Rupture was more common in 1 to 4 ke. and 
40 and 50 ke. exposures. It was less frequent in specimens 
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with prolonged post-exposure lives, presumably because of the 
tendency for repair. 


5. The sensory and supporting cells of the macula of the 
saccule revealed only a few changes of mild nature. Similar 
cells of the macula of the utricle were usually not altered. 
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XII INTERNATIONAL CONGRESS OF LOGOPEDICS 
AND PHONIATRICS. 


For the XII International Congress of Logopedics and 
Phoniatrics, Dr. Perellé has been in charge of the Rapport on 
“Functional Dysphonia,” therefore, he requests every col- 
league to have something published about this matter and 
kindly send him a reprint for the record of said Rapport. 


His address is: Dr. J. Perellé, Provenza, 319, Barcelona 
(9), Spain. 
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THE ROLE OF THE VOCAL CORDS IN HUMAN 
RESPIRATION. 


Observations on Respiratory Function in the Human 
with Paralyzed Vocal Cords and Totally 
Absent Vocal Cords.* 


JAMES J. O’NEIL, 
Omaha, Nebr. 


I. A REVIEW OF ALL PREVIOUS WORK AND LITERATURE ON THE 
PHYSIOLOGIC RESPIRATORY MECHANISM OF THE VOCAL CORDS. 
A PRESENTATION OF THE FOUR MAJOR CONCEPTS OF THE 
VOCAL CORDS IN RESPIRATION GAINED FROM THIS REVIEW. 


The respiratory function of the larynx by the valvular 
action of the vocal cords has in the past been the subject of 
extensive investigative studies in animal and cadaveric ex- 
periments. Early studies by Longet,'’* Wyilie,** Brunton and 
Cash,? Semon,** Semon and Horsley,’ were in agreement as 
to the valvular function of the cords of the larynx. Recent 
studies by Fink, Basek and Epanchin"' and Feinstein,” em- 
ploying photographic, roentgenologic, and electromyelographic 
techniques have offered additional confirmatory evidence of 
this function. 


As far as we have been able to find, although Dionisio® re- 
ported dynamometric measurements for the pressure within 
the larynx of experimenial animals, and Neumayer** reported 
manometric studies on the pressures within the human larynx, 
neither made graphic records. Hooper,'’* working with Pro- 
fessor Bowditch at Harvard, was one of the first to secure 
graphic records of the movements of the laryngeal cartilages 
on stimulation of the external branch of the superior laryn- 
geal nerve. Murtaugh*' obtained some excellent graphic rec- 
ords of abduction and adduction of the cords of the larynx 


*Presented as Candidate’s Thesis to the American Laryngological, Rhino- 
logical and Otological Society, Inc., 1959. 
Editor's Note: Photostats and Tables of individual test results deleted 


for publication. This manuscript received at The Laryngoscope Office and 
accepted for publication Mareh 12, 1959. 
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of a cat and goat, and Feinstein,* employing electromyography, 
recorded changes in the human larynx. Fink, Basek, and 
Epanchin’’ obtained additional changes in the human by em- 
ploying electromyography. In the information available, the 
graphic data obtained pertained only to changes within the 
larynx itself, and represented no particular influence of the 
larynx on respiratory ventilation. 


After much consideration of a method that would provide 
graphic material for interpretation of the effect of the val- 
vular cord action of the larynx on respiration, the utilization 
of accepted standardized pulmonary function tests seemed 
to afford an ideal laboratory method for conducting a scientific 
evaluation of the previously held concepts and theories on the 
effect of the vocal cords on respiratory ventilation. 


To secure a completely accurate idea of previously and cur- 
rently held concepts regarding the effect of this sphincteric 
valvular cordal effect on respiration, it was necessary to carry 
out a thorough review of the literature limited to this particu- 
lar subject to provide the major concepts which could be sub- 
ject to an accepted laboratory study, and to provide graphic 
material of the results for interpretation. 


A great portion of this review revealed that the majority 
of previous investigative work had been confined to the larynx 
itself. For example, in 1841 Longet’* reported his research 
on the function of the muscles and nerves of the larynx, em- 
phasizing its valvular function. In 1866, Wyllie*’ reported 
similar findings in his observations on the physiology of the 
larynx. In 1882, Brunton and Cash* presented their study 
on the valvular action of the larynx, and in 1883, Hooper’ 
showed the results of his experiments on the tension of the 
vocal bands. In 1890, he further reported his methods of 
demonstrating laryngeal movements. In the same year, Se- 
mon* reported on the position of the vocal cords in quiet 
respiration in man, and together with Horsley,* contributed 
a report on the experimental investigation of the central 
motor innervation of the larynx. In 1892, Dionisio® reported 
the dynamometric measurements of the pressure within the 
larynx of experimental animals, and in 1910, Neumayer*’ re- 
ported the pressures in the human larynx. Between 1902 and 
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1951, Onodi** established the principles of laryngeal innerva- 
tion which were confirmed by Lahey,'’ Nordlund,” Ziegel- 
man,*’ Lemere,'* Terracol,** Furstenberg,’? Murtaugh,”' and 
Feinstein.’ In 1929 and 1949, Negus**:* in his monumental 
studies on the larynx, reported the effects of the laryngeal 
vocal cords on respiration. In 1944, Pressman*’ reported 
further on the effects of the sphincteric action of the larynx 
on intra-abdominal pressure and on the muscular action of 
the pectoral girdle. In January, 1956, Fink, Basek and Epan- 
chin" reported the laryngeal muscular activity in respiration 
by electromyography and X-ray studies. 


It seems that the excellent work of the above investigators 
on the larynx resulted in an evolution of concepts regarding 
its effect on respiration. Negus**** first stressed the im- 
portance of looking beyond the larynx in respiratory studies, 
for he feared that the very presence of the larynx may act 
as a hindrance by causing narrowing and obstruction to the 
air current. This search led to a study of the size of the 
glottis itself, the caliber of the tracheo-bronchial tree, the 
depth and rate of respiration, vital capcity, the size of the 
lungs, and the elimination of friction by the adaptability of 
the larynx. 


Pressman,” in addition to making significant contributions 
on the effects of the sphincteric action of the larynx on intra- 
abdominal pressure and on muscular action of the pectoral 
girdle, has presented an excellent compendium of all the work 
of the previous investigators as it pertains to the role of the 
vocal cords on respiration. 


The studies of Brunton and Cash,’ Semon,** Negus,**:** Jack- 
son,’* and Pressman” postulate that the vocal cord action in- 
creases intra-thoracic and intra-abdominal pressure by trap- 
ping air within the tracheobronchial tree. In respiratory 
physiology this is important, primarily in circulatory changes 
and in cough. Negus**?* and Pressman” state that experi- 
mentally, when this valvular function is not functioning, there 
is about 20 per cent loss in ability to raise intra-abdominal 
pressure and a corresponding escape of air not under pressure. 


Negus,”*:** Jackson,” Rahn* and Riley,** in regard to the 
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role of the cords in producing a physiologic narrowing of the 
glottic chink, which supposedly effects an interchange of gases 
between the pulmonary alveoli and the blood stream, concur 
that oxygen passes through the alveoli walls into the blood 
stream, not during inspiration, but in expiration, with thoracic 
contraction, and that the rapidly increased intra-pulmonary 
pressure acting on the increased resistance of the partially 
adducted cords further increases the alveolar oxygen pressure 
and the speed of its passage into the blood stream. 


Gordon,"* Mills,”? and Rahn," in regard to vital capacity, 
agree that while it depends partly on the size and structure 
of the lungs, the rate of respiration is determined by the 
caliber of the air passages which cannot convey air at more 
than a certain speed. The ultimate efficiency of respiratory 
exchange should depend, therefore, upon the relationship of 
the glottic aperture to that of the trachea, as brought out by 
Negus**** suggesting the tremendous importance of glottic 
action on respiratory physiology and its relationship to partial 
or complete opening and closing in the exclusion or retention 
of air. The movements of glottic dilatation at the beginning 
of inspiration and partial closure during expiration, both at 
times of exertion and during quiet respiration are thus ex- 
plained. 


As brought out by Bateman,' Fowler,'' Pressman,” and 
Rahn,* in man, with the finely divided air spaces and large 
volumes of supplemental and residual air, there is actually 
no need for any immediate retention of air by glottic action 
for effective function. If the glottis is partially closed at 
the beginning of expiration, bronchial musculature may force 
some of the air backward into the distant alveoli, assisting 
the process of diffusion. If obstructed on inspiration, bron- 
chial dilatation will abstract air from the alveoli to mix with 
the in-rushing uncontaminated tidal air. 


Negus*™** maintains a regulatory function for the cords 
in ventilation. By its obstructive action the glottis can retard 
the filling or emptying of the bronchi, and thus delay the 
Herring-Breuer reflex, which provides time for the adequate 
exchange of gasses in the lungs. This keeps the O, and CO, 
contents of the blood at the right level. It is the complete 
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dilatation of the bronchi at the end of inspiration which 
sends a reflex stimulus to the respiratory center through the 
afferent vagal fibers; this stimulus initiates expiration. The 
reverse effect occurs at the end of expiration, when the bron- 
chi are contracted. 


Numerous investigators, including Dean,* Fenn,* Haldane," 
Otis,** and Pressman,”* have felt that glottic obstruction to 
the entry of air during inspiration adds to the reduction of 
intra-pulmonary and intra-thoracic pressure. This produces 
pressure on the great veins and the right auricle, and sucks 
blood back into the heart during inspiration. Descent of the 
diaphragm at the same time squeezes blood from the splanchnic 
area into the vena cava, and thus to the right auricle. It 
causes dilatation of the pulmonary capillaries and facilitates 
the flow of blood through the lungs, thus providing a large 
volume of blood deficient in oxygen and overcharged with 
CO, to meet the newly entering tidal air which fills the dilat- 
ing alveoli. The rush of blood through the lung delivers a 
copious supply to the left side of the heart, and according to 
the law of the heart, the left ventricle, therefore, contracts 
more forcefully and raises the aortic and general arterial 
pressure; in expiration, the reverse is true. Obstruction 
throws back pressure on the venous circulation, slowing it 
at a time when the emptying of the lungs does not allow for 
active respiratory exchanges. The pulmonary capillaries are 
compressed in unison, with the partial collapse of the alveoli. 
There is, however, a temporary rise of aortic pressure at the 
beginning of expiration, since compression of the lungs by the 
expiratory effort squeezes blood into the left side of the 
heart. 


299.2 


Negus**:** has ascribed two additional functions to the vocal 
cords in respiration: 1. the main regulating valve supplying 
the fine adjustments in augmenting the obstructive action, 
correlating the volume of blood and its rate of passage through 
the lungs with the volume of air in the alveoli, especially to 
its contents of oxygen and carbon dioxide; 2. adapting the 
size of the lumen of the airway to the needs of the moment. 


The vocal cords represent a point of constriction in the 
lower respiratory tract which is variable in degree, depending 
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upon the position of abduction or adduction assumed by the 
cords. In inspiration, as in singing, Pressman* has shown 
that the cords are so abducted they can scarcely be distin- 
guished from the lateral walls of the larynx; in expiration, 
there is marked narrowing of the glottic chink. Pressman 
concludes, therefore, that in each respiratory cycle there is a 
to-and-fro movement which is naturally more conspicuous with 
deep breathing than with shallow breathing at rest. The 
marked degree of approximation on expiration establishes a 
point of relative resistance to the escape of air with a mo- 
mentary increase of intra-tracheal, intra-bronchial, and intra- 
alveolar pressures. This elevated pressure increases the ox- 
ygen flow from the alveoli through the alveolar walls into the 
blood stream. The vocal cord action rapidly increases the 
pressure to insure rapid absorption of large quantities of 
oxygen. In addition to these purposeful movements of the 
vocal cords, there is a lowering, backward displacement and 
lateral deviation to the left of the entire larynx. These move- 
ments are due to intra-thoracic pressure variations, are of 
small amplitude, and are not universally present. 


This review of all previous work and literature reveals 
that four major respiratory functions of the vocal cords have 
been ascribed: 


1. Regulation of gaseous transport across the alveolar mem- 
brane by increasing intra-thoracic pressure during expiration. 


2. Regulation of alveolar filling by forced passage of gas 
into unaerated segments of the lungs on expiration. 


_ 8. Regulation of cardiac output by effecting a rise in pul- 
monary pressure with decreasing venous return during ex- 
piration. 


4. Control of the mass motion of gas during ventilation with 
the cords imposing a time element to expiration. 


Il. RE-STATEMENT, ANALYSIS, AND DISCUSSION OF FOUR 
CONCEPTS OF VOCAL CORD ACTION IN RESPIRATION 
GAINED FROM REVIEW OF LITERATURE. 


Statement of Aims and Objectives of Present Study. Methods 
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Employed in Study. Brief Clinical Resume of Subjects 
Used. Brief Description of Tests Used. Discussion of 
Results. 


From this historical review it is apparent that the role of 
the vocal cords in respiratory function has been long accepted. 
A number of theories have been advanced, each describing 
various mechanisms by which the vocal cords control or regu- 
late some phase of respiration; however, experimental work 
to support these findings has for the most part been con- 
fined to studies of the larynx itself, and is inadequate. Much 
of this experimental data has been obtained from lower ani- 
mals, and is of questionable validity when applied to the 
human. Although a wealth of data dealing with respiratory 
function has been accumulated in recent years, little or no 
attempt has been made to analyze the role of the vocal cords 
in the complex mechanism of respiration, so that the accepted 
theories have remained unquestioned. Recent interest and 
activity in surgery of the larynx, trachea, and thyroid have 
prompted intensive anatomic, neurological, roentgenological, 
and electromyographic studies of the cords in phonation; 
however, their time honored role in respiration has been un- 
challenged, obscure and explainable only by primitive concepts. 


It is apparent that all of the four major respiratory func- 
tions of the vocal cords revealed by a review of literature are 
fundamentally similar, in that they place the vocal cords as 
the regulator of respiration in the expiratory phase, and that 
each theory deals with the effects of elevated expiratory 
pressure on some phase of ventilation or gas exchange. 


-The first theory, i.e., the regulation of gaseous transport 
across the alveolar membrane by increasing intra-thoracic 
pressure during expiration, was first proposed by Negus,**** 
and supposes that with cord adduction in expiration the rise 
in intra-pulmonary pressure effectively elevates the partial 
pressure of oxygen and thus increases oxygen transport across 
the alveolar membrane. Although this concept of expiratory 
predominance in gas exchange seems logical and actually oc- 
curs in some lower vertebrates, it is not quantitively signifi- 
cant in the human, as reference to the Oxygen Dissociation 
Curve discloses.* 
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The second theory, i.e., the regulation of alveolar filling by 
forced passage of gas into unaerated segments of the lung 
during expiration, states that the rise in expiratory pressure 
effected by the cords forces inspired gas into alveoli non- 
aerated. This concept is no longer tenable in light of the re- 
cent work of Roos, Murphy, and Dahlstrom that ventilation 
is not enltanced by increase of intra-pulmonary pressure. 


The third theory, i.e., the regulation of cardiac output, by 
effecting a rise in pulmonary pressure with decreasing venous 
return, supposes that the diminshed venous return attendant 
to expiration is the result of cord adduction with a rise in pul- 
monary pressure. While this is true in the classic Valsalva 
maneuver, it is not the case in basal respiration, where the 
increase in intra-pulmonary pressure is directly related to the 
elastic recoil of the lung which occurs with the end of in- 
spiration. 


The final theory, i.e., the control of the mass motion of gas 
during ventilation with the cords imposing a time element to 
expiration, concerns the role of the vocal cords in minute to 
minute regulation of expiration, and its effect on expiration 
time rather than pressure. Although this theory has no ex- 
perimental background, it is in keeping with modern physio- 
logic concepts of the effect of time as an adjunct to intra- 
pulmonary mixing with the end-result the creation of homog- 
enous substrate to promote even trans-alveolar exchange of 
oxygen and carbon dioxide. 


In view of the sparse or inadequate experimental work to 
_support any of these theories in human respiration, it seemed 
logical to reevaluate the role of the vocal cords in respiration. 
To this end the application of the modern respiratory function 
tests appeared admirably suited. It was the aim and objective 
of this study to take two groups of subjects representing the 
extremes in vocal cord abnormalities, and subject them to the 
entire battery of respiratory function studies, including venti- 
lation and mixing analysis. 


The first group of subjects studied had various types of 
unilateral and bilateral cord paralysis presenting marked 
narrowing of the laryngeal aperture. In this group were two 
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women and three men in good general health, with normal 
chest X-rays, and laryngoscopic evidence of vocal cord paral- 
ysis. In one woman bilateral cord paralysis followed a thy- 
roidectomy. The other woman’s unilateral cord paralysis 
was spontaneous for which careful laryngological, medical, 
and neurological work-up failed to determine the etiology. 
The three men had unilateral cord paralysis following radical 
neck dissection for carcinoma. 


The second group studied were subjects without vocal cords 
as the result of total laryngectomy for carcinoma of the larynx. 
They were all white males in good general health with normal 
chest X-" - s and were free of any evidence of carcinoma. 


The subjects of both Group I and Group II were free of 
any evidence of unrelated cardio-respiratory disease or sub- 
jective signs of respiratory deficiency. 


While the various techniques for evaluating pulmonary 
function have individual limitations, when combined, these 
tests offer an accurate index of the subject’s ability to move 
adequate volumes of gas in and out of the lungs within a 
specified time, and an evaluation of the intra-pulmonary mix- 
ing of the inspired and residual gases of the lung. 


The test battery utilized in this study was arranged into 
two groups: the first comprised the fo’lowing pulmonary 
function tests which were classic for evaluating accurately 
ventilatory mechanics with an assay of respiration in all 
phases, time, and maximum effort: 


Tidal volume, defined as the volume of gas the patient is 
breathing quietly and at rest. 


Minute volume, defined as the volume of air entering and 
leaving the lungs per breath per minute. 


Functional residual capacity, defined as the volume of gas 
remaining in the lungs after a natural expiration. 


Vital capacity, defined as the volume of gas that can be 
expelled by a maximal expiration following a maximal in- 
spiration. 
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Exploratory reserve volume, defined as the volume of gas 
remaining in the lungs after a maximal expiration. 


Maximal breathing capacity, defined as the maximal volume 
of gas that can be breathed per unit time. 


End tidal CO, determination, defined as the pressure in 
mm. of CO, gas in last portion of expiration. 


Inspiratory capacity, defined as the maximal volume of air 
that can be inspired from the end of a normal expiration. 


Timed vital capacity, defined as the performance of vital 
capacity in relation to time. 


Total lung capacity, defined as the sum of vital capacity and 
residual capacity. 


Residual volume, defined as the volume of gas remaining 
in the lungs after a maximal expiration. 


The second group of pulmonary function studies were used 
to analyze the functional effects of ventilation, including the 
evenness of gaseous mixing and the elasticity of the tracheo- 
bronchial tree and the parenchyma: 


Fowler’s single breath test, defined as the method of de- 
termining the evenness of ventilation. 


Nitrogen equilibration, defined as the method of determin- 
ing the functional residual volume of the respiratory system. 
The time required is analagous to the seven-minute Cournand 
Washout Test, and measures the evenness of ventilation when 
the dead space and ventilation pattern are normal. 


The elastance and resistance were studied by recording the 
maximal expiratory and inspiratory pressures by sinusoidal 
wave, by outflow curves, and by maximal flow velocities. 


All testing was carried out under basal conditions with the 
norms for age, height, and weight drawn from the standard 
table of Cournand and Richard, Comroe, et al.‘ 


The results of this study show gross abnormalities in some 
phase of testing in both groups. In Group I, all subjects 
had low maximal breathing capacities with the exception of 
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one, who was borderline normal. In Group II, all subjects 
had low maximal breathing capacities and additionally had 
abnormalities in mixing, as shown in the Fowler single breath 
tests; there was one possible exception to this. 


In Group I the deficit in the maximal breathing capacity 
was observed to accompany a rise in the functional residual 
capacity to the upper limits of normal. These findings are 
similar to those patients studied elsewhere with clinical em- 
physema of the acquired or senile type. It seems apparent 
that the expiratory obstruction attendant to cord paralysis 
results in a loss of timed breathing capacity with eventual 
loss of pulmonary elastance and rise in residual volumes. 
The one exception to this is the subject who was the borderline 
limit of normal. 


In Group II all subjects had lowered maximal breathing 
capacities, and with one exception impaired intra-pulmonary 
mixing as shown in the Fowler single breath tests. It is of 
special interest that the loss of pulmonary elastance is not a 
component here as in Group I, but rather demonstrates the 
deficit in effective time and mass gas motion and mixing 
attendant to the absence of vocal cords. 


SUMMARY AND CONCLUSIONS. 


We have presented a review of all previous work and litera- 
ture on the physiologic mechanism of the sphincteric vocal 
cord action in respiration. From the historical review, four 
major concepts of cord function were presented, summarized 
and discussed. In the absence of adequate experimental work 
to support these theories in the human, and with newer meth- 
ods of accepted respiratory study now available, it was felt 
that re-evaluation of these theories would be in order. To 
accomplish this, two groups of subjects representing the ex- 
tremes in vocal cord abnormality were subjected to the entire 
battery of respiratory function studies. To our knowledge 
this study represents the initial application of the pulmonary 
function tests to an evaluation of vocal cord action in human 
respiration. 


From our review of the literature on the sphincteric action 
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of the vocal cords on respiration, and a careful study of the 
results of pulmonary function tests carried out in subjects 


with the extremes in vocal cord abnormalities, we can con- 
clude: 


1. That the gaseous transport across the alveolar membrane 
by an increase of intra-thoracic pressure produced by the 
cords in expiration is quantitatively insignificant in the hu- 
man. 


2. That ventilation in the human is not enhanced by an 


increase of intra-pulmonary pressure produced by the cords 
in expiration. 


3. That cardiac output is not affected by cord adduction in 
expiration with the basal respiratory conditions prevailing in 
the human where the increase in intra-pulmonary pressure is 
directly related to the elastic recoil of the lung which occurs 
with the end of inspiration. 


4. That laryngeal paralysis in the human results in a defin- 
ite decrease in maximal breathing capacity in the majority 
of subjects studied with a rise in the functional residual 
capacity to the upper limits of normal. 


5. That laryngeal paralysis in the human produces a loss of 
breathing capacity (timed) with eventual loss of pulmonary 
elasticity and rise in residual volumes. 


6. That in the majority of subjects studied, total vocal cord 
absence in the human results in lowered maximal breathing 
_capacities and impaired intra-pulmonary mixing. 


7. That total vocal cord absence has less effect on pul- 
monary elastance than cord paralysis. 


8. That total cord absence creates a significant deficit in 
time and mass “as motion and mixing. 


9. That both cord paralysis and total cord absence is not a 
physiological innocuous occurrence, even in subjects clinically 
free of symptoms of respiratory deficit. 


10. Finally, that the absence of norma! vocal cord function, 
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either from paralysis or laryngectomy, results in a definite 
measurable physiologic deficit in respiratory function. 
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CHRONIC ENLARGEMENT OF THE PAROTID GLAND; 
HYPERTROPHY AND FATTY INFILTRATION.* 


WILLIAM GARTH HEMENWAY, M.D., 
and 
GEORGE W. ALLEN, M.D., 


Chicago, Ill. 


The occurrence of chronic bilateral non-inflammatory paro- 
tid swelling is well recognized in many malnourished peoples 


and in patients with chronic alcoholism, obesity and portal 
cirrhosis. 


Long standing bilateral asymptomatic parotid swelling 
has been described in the following undernourished groups: 
Egyptian peasants, certain hill people of Madagascar, Bantus 
in Africa, some Negro groups in Brazil and in parts of Malaya 
and rural India. Although the condition has been seen as- 
sociated with pellagra, the general opinion is that a diet which 
is generally inadequate, rather than a specific deficiency is 
involved. Bilateral parotid swelling is also seen in patients 
recovering from severe malnutrition, such as infants recover- 
ing from kwashiorkor disease, and in emaciated prisoners re- 
patriated from Russian prisoner of war camps. Histopatho- 
logical observations on the parotid are relatively few, but 
generally show a hypertrophy of the secreting cells with in- 
creased number of zymogen granules and a striking absence 
of an inflammatory reaction. Sialograms when done have 
been reported as normal. 


The literature on this subject has been extensively reviewed 
by Sandstead, et al.,* in 1955. They report nutritional and 
clinical studies on three groups: an Asian population, 1094 
mental patients in Saint Elizabeth’s Hospital, D. C., and 165 
patients in a hospital for American Indians in the Southwest. 
They found parotid enlargement in 11.6 per cent of the Asians, 
3.5 per cent of the mental patients, and in 12 per cent of the 


*From the Section of Otolaryngology of the University of Chicago. 


Editor's Note: This manuscript received in The Laryngoscope Office and 
accepted for publication July 27, 1959. 
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Indians. The swelling was bilateral and symmetrical and 
was occasionally accompanied by an increase in size of the 
submaxillary glands. Parotid function, as estimated by the 
thiocyanote content of the saliva was normal. No evidence 
of virus infection was found on growing tissue cultures from 
five biopsy specimens. Biopsies were obtained from eight 
of the enlarged parotids. No inflammatory or obstructive 
changes were seen to explain the enlargement. The St. Eliza- 
beth’s hospital group showed abundant intralobular fat but 
normal cells, acini and ducts. It was thought possible that 
the fat might be responsible for the enlargement, but it was 
not present in amounts greater than in normal parotid glands. 
Microscopic examination of the Asian cases showed enlarged 
parotid lobules with minimal intralobular fat. The enlarge- 
ment seemed to be due to enlargement of the individual cells, 
which are seen to be packed with zymogen granules. They 
conclude, “The enlargement in the acute phase appeared to 
be due to swelling of the individual cells and in the chronic 
phase to a replacement of acinar tissue with fat.” After 
extensive nutritional surveys on these patients they conclude 
that bilateral chronic asymptomatic swelling of the parotid 
gland in these cases is a manifestation of recent or remote 
malnutrition. 


Dechame. et al.,* published a study on a series of French 
patients with bilateral parotid enlargement which they termed 
“essential.” They classify their cases into four groups on the 
basis of sialograms and the interpretation of needle biopsies. 
Their first two groups appear to show hypertrophy, while the 
last two seem to be definitely inflammatory. Du Plessis,’ of 
. Capetown, South Africa, states that parotid enlargement in 
chronically malnourished people or those recovering from 
severe nutritional deficiencies is due to an increase in the 
size of the acini. The individual cells are distended with 
secretory granules and are enlarged up to 50 per cent of 
normal. The glands will revert to normal if adequate nourish- 
ment is provided. Salamon‘ describes parotid swelling in 
nine cases of pellagra. Five biopsies were done. The speci- 
mens showed no pathological changes. All showed numerous 
secretory granules in the acinar cells, suggesting parotid 
hyperfunction. 
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Takaoka, et al.,° from experimental work suggest that paro- 
tid enlargement may be associated with disturbance in the 
serum proteins. John* reports bilateral parotid enlargement 
in some cases of diabetes mellitus; however, no pathological 
findings are described. 


Enlarged parotid glands have also been reported in patients 
with alcoholic cirrhosis and in obese alcoholics without defin- 
ite evidence of cirrhosis. 


Sposito and Chili’ obtained parotid tissue from six cases of 
portal cirrhosis. Using a 2 mm. needle, he removed a core 
of gland through a small skin incision. All cases showed 
glandular hyperplasia with moderate increase in fatty tissue. 


Bonnin, et al.,* and Bonnin,® from Bordeaux, France, report 
bilateral parotid swelling in 80 per cent of patients with 
cirrhosis. Pathological findings in a few cases showed hyper- 
trophy of the acinar cells with complete absence of inflam- 
matory changes. They report an “aquiparus” appearance of 
the secreting cells, which seems to mean a pale vacuolated 
cytoplasm with few or no zymogen granules resembling a 
mucous rather than a serous gland. This appearance may be 
due to fatigue of the cell after prolonged and excessive stimu- 
lation. These authors state that this is the characteristic 
appearance in the parotids of cirrhosis. Fat was found in 
normal proportion. 


Rothbell and Duggan,’* of Syracuse, New York, describe six 
obese patients with liver disease in whom parotid enlargement 
was a striking finding. Parotid biopsy was done on four 
cases and revealed various degrees of fatty infiltration. They 
conclude that the parotid enlargement seems to have much 
the same significance as a fatty liver, pointing to disturbed 
nutrition but not defining the disturbance. Wolfe, et al.,"' of 
Boston, present clinical and laboratory findings on 16 patients 
with hepatic cirrhosis associated with chronic alcoholism who 
had bilateral symmetrical parotid swelling. In some cases, 
improvement in liver function was accompanied by reduction 
in the size of the parotid glands. No pathological findings in 
the parotid were described, but from a study of the literature, 
they conclude there was no essential histologic difference 
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between the parotid glands of malnourished persons and those 
of alcoholic patients. They conclude that the pathogenesis of 
the parotid enlargement in liver disease is unexplained, but is 
probably related to similar changes reported in malnourished 
persons. 


Duggan and Rothbell'* studied 50 persons with non-inflam- 
matory parotid enlargement. On the basis of dietary history 
the patients fit broadly into three categories: 1. Abnormal 
with alcoholism—41 cases; 2. abnormal without alcoholism 
(3 cases), and unremarkable (6 cases). The parotids were 
both enlarged but not always asymmetrically. Enlargement 
was diffuse and asymptomatic. Obesity and sthenic habitus . 
was common. Thirty-five patients had diastolic hypertension, 
and hepatomegaly was found in 37. No pathological data is 
presented here. After a review of the subject they state that 
non-inflammatory parotid enlargement is without morpho- 
logical definition, of unknown cause and of unknown patho- 
genesis; however, it always seems to be associated with dis- 
turbed nutrition, possibly a protein deficiency. Enlarged 
parotids are strongly suggestive of associated liver disease, 
and provide an indication for the study of glucose tolerance. 


Fatty infiltration of the parotid has been described occur- 
ring in the absence of dietary disturbances. In these instances, 
the change can be unilateral or bilateral, and diffuse or local- 
ized. 

Simonetta" describes six cases of a condition which he 
names Lipomatous Pseudohypertrophy of the Parotid Gland: 
four were unilateral and two were bilateral. Two cases were 
biopsied and revealed diffuse fatty degeneration of the entire 
gland. The proportion of fat cells to acini varied in different 
portions of the gland, but there was always more than 50 
per cent fat. The secretory elements were normal. No cause 
for the disturbance was found. 


Gilman, Schwartz and Gilman” report clinical and patho- 
logical findings in a thin female American Indian with a 
discrete mass in the left parotid which was clinically indis- 
tinguishable from a benign neoplasm. On surgical removal 
of the mass the histological picture was “parotid gland with 
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Fig. 1. Case 1. A 39-year-old woman with chronic salivary gland 
swelling for 18 months. 


a marked fatty infiltration separating the individual acini 
into groups of various sizes.” 


For several years the authors have biopsied all diffusely 
enlarged parotid glands on which the diagnosis was in doubt. 
Biopsy of the parotid gland is an easily accomplished and 
harmless procedure. Under local anesthesia, a small skin 
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incision is made over the parotid below the ear canal and a 
portion of the superficial lobe of the parotid is removed. 
There is no danger to the facial nerve, and a fistula will not 
develop. If the patient is concerned about the small scar, it 
can be made more inconspicuous by separating the ear lobule 
from the face. 


Following are brief case reports of seven patients who pre- 


Fig. 2-a. Case 1. Normal parotid sialogram. 


sented with parotid enlargements which were neither in- 
flammatory nor neoplastic. 


Case 1. 726468. A 39-year-old white female (see Fig. 1). Asymptomatic 
enlargement of both parotid glands, and the left submaxillary gland had 
been noted for over 18 months. The submaxillary gland had been 
biopsied elsewhere, and the patient was assured that the condition was 
benign. When seen in consultation, she was a patient on a medical 
service being studied for generalized malnutrition and pulmonary tuber- 
culosis. She weighed only 80 pounds, 8 ounces. There was no evidence 
of alcoholism. In addition, she showed evidence of a severe psycho 
neurosis. Left parotid (see Fig. 2-a) and left submaxillary sialograms 
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were within normal limits. A biopsy of the left parotid was done (see 
Fig. 2-b). The-acinar cells were swollen and stuffed with zymogen 
granules. The acini were almost double the normal size. The ducts were 
no Practically no fat cells were present. A-review of the sub- 
maxillary biopsy revealed a similar picture. At present the patient is 
undér treatment for pulmonary tuberculosis and an effort is being made 
tq improve her nutritional status in the hope that the salivary gland 
swelling will recede. 


Case 2. J.B., 701568. A 41-year-old white female. Bilateral diffuse 
parotid enlargement had been present for at least two years. Biopsy 


Fig. 2-b. Case 1. Left parotid biopsy. There is no inflammatory re- 
action, but a striking increase in the number of zymogen granules. The 
acini are almost double the normal size. 


revealed ideopathic hypertrophy with a small amount of fat. Although 
she had many complaints, a thorough medical work-up revealed no evi- 
dence of systemic disease. There was no obvious nutritional disturbance 
or excess intake of alcohol. 


Case 3. 8.G., 663246. A 46-year-old white female (see Fig. 3-a). Bi- 
lateral painless parotid enlargement had been present for many years. 
She was a very obese sthenic person who consumed several ounces of 
wine daily. Three X-ray treatments had been given to each parotid area 
without improvement. She did not complain of dry mouth. Liver func- 
tion tests were within normal limits, but a clinical diagnosis of fatty 
liver’ was made on the basis of obesity, alcoholism, and parotid enlarge- 
ment. Sialograms were normal on both sides. A biopsy was taken from 
the right parotid (see Fig. 3-b). There was marked fatty infiltration 
separating a few small clumps of normal appearing acini. The ducts 
were normal. 


, Case 4. D.M.C., 664138. This 50-year-old white man was undergoing 
resection and plastic repair for an extensive basal cell carcinoma of the 
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Fig. 3-a. Case 3. Bilateral parotid enlargement in an obese woman. 


left side of his face. He was moderately obese and had consumed two 
bottles of beer daily and a few highballs on week ends, but had abstained, 
since the development of homologous serum hepatitis two years prior to 
biopsy. Bilateral parotid hypertrophy was noted as an incidental finding; 
A biopsy of the right parotid gland (see Fig. 4) was done while a free 
full thickness skin graft was being taken from behind the ear. The 
section contained about 50 per cent acini and 50 per cent fat. The acinar 
cells are packed tightly with zymogen granules as shown stained with 
periodic acid Schiff. 
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Fig. 3-b. Case .. Marked replacement of parotid acini by fat cells. 


Carte 5. M.D., 470417. This somewhat obese 58-year-old white woman 
presented with 9 “walnut sized” mass in the right parotid area for two 
months. Biopsy of the mass (see Fig. 5) shows marked fatty infiltra- 


tion. The remaining secreting cells appear to be packed with zymogen 
granuies. 


Case &. R.O., 475301. This patient was a 37-year-old white male who 
had a diffuse asymptomatic swelling of the right parotid gland for two 
months. Hs was not obese and drank alcohol very rarely. A sialogram 
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Case 4. Parotid biopsy stained with periotic acid Schiff showing 


Fig. 4. 
cells packed with zymogen granules. 


was normal (see Fig. 6a). Biopsy (see Fig. 6-b) showed mainly hyper- 
trophy of the acinar cells with about the normal percentage of fat cells. 


Case 7. M.F., a 59-year-old white woman, was seen with a diffuse 
enlargement of the right parotid gland which was clinically double the 
normal size for about four months. A biopsy was performed which 
showed hypertrophy of the secreting cells, increased zymogen granules, 
and an approximately normal quantity of fat. 
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Fig. 5. Case 5. Considerable infiltration and 


increase 
granules in a unilateral “walnut size” parotid mass. 


~ 


in zymogen 


Fig. 6-a. Case 6. Normal parotid sialogram. 
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DISCUSSION. 


Some of the literature has been reviewed on chronic en- 
largement of the parotid glands which are neither neoplastic 
nor inflammatory. Seven such cases have been described 
from our material. They fall roughly into three groups: 


1. Ideopathic hypertrophy (two cases), both bilateral. 


2. Fatty infiltration (two cases), one bilateral and one uni- 
lateral. 


Fig. 6-b. Case 6. Parotid biopsy. Hypertrophy of acini in a unilateral 
enlargement. 


3. A combination of one and two-three cases—one bilateral 
and two unilateral. 


Case 1 would probably fit into the hypertrophy described in 
the literature associated with a generalized dietary deficiency ; 
however, Case 2 had no obvious nutritional abnormality. Both 
these patients weie psychoneurotic. 


Cases 3 and 4 correspond to the bilateral hypertrophy seen 
in obese alcoholics with or without definite evidence of cir- 
rhosis. 
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Case 4 is similar to that reported by Gilman, Schwartz and 
Gilman. 


Cases 6 and 7 reveal similar pathological findings. A mix- 
ture of hypertrophy and fatty infiltration was found with 
acini and fat cells in roughly equal proportions. The acini 
were measured and found to be definitely larger than normal. 
The involvement was unilateral. 


CAUSE OF THE ENLARGEMENT. 


Apparently two factors may be responsible for the clinical 
enlargement of the glands in these patients. The first is an 
increase in the size of the individual acini. This is found 
mainly in glands which show a marked predominance of 
acini over fat cells. In Case 1, measurement of the acini 
showed that they were almost double the normal size, while in 
Case 6 and Case 7 the acini were about one-third oversize. 
There is no evidence for an increase in number of acinar 
cells. 


Secondly, there may be an increase in the number of fat 
cells. In cases 3 and 5, which showed many more fat cells 
than acini, the acini were only slightly enlarged or within 
normal limits. The fat cells were measured and found to be 
of similar size to those found in normal parotid glands. The 
reason for the accumulation of fat is obscure. There is, of 
course, a widely variable number of fat cells in the norma! 
parotid gland, and fat cells replace the acini which atrop!. :» 
Sjogren’s disease and which are destroyed by X-ray th -ravy. 
In several of our cases an increase in number of /7i ©.'\s 
must have contributed to the enlargement. Obviousiy in ‘uier- 
mediate forms the clinical swelling is due to a combination of 
acinar hypertrophy and fatty infiltration. 


Our material would seem to support Sandstead’s and co- 
workers’ thesis that the hypertrophy and fatty infiltration 
are different stages of the same process; however, etiology 
and pathogenesis remain obscure. Dietary deficiency un- 
doubtedly plays a role in some cases, but most of our pa- 
tients had no obvious nutritional defect. The occurrence of 
unilateral involvement in three of our cases would seem to 
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indicate that local factors may also be implicated. Two of 
our patients were psychoneurotic, but the remainder appeared 
reasonably stable. The striking occurrence of an increased 
number of zymogen grantles in the cells and the relative 
absence of resting acini cannot be explained although it would 
appear the gland was responding to excessive prolonged 
stimulation. 


Parotid swellings, due to idiopathic hypertrophy and fatty 
infiltration, are important only that they should be recognized 
as absolutely benign entities and not confused with inflamma- 
tory or neoplastic parotid disease. The bilateral enlargements 
in malnutrition and obese alcoholics should present no diag- 
nostic problem. No local treatment to the parotid is indicated. 
The unilateral diffuse cases and those presenting as localized 
masses present clinical problems as these lesions often cannot 
be differentiated from certain inflammatory or neoplastic 
lesions. A sialogram should be done which will be normal 
in hypertrophy-fatty infiltration. Localized lesions should 
be removed, and diffuse lesions should be biopsied. If the 
patient wished treatment for a cosmetic reason, a partial 
parotid resection could be performed. 


SUMMARY. 


1. The literature has been reviewed on parotid enlargements 
in nutritional disturbances. 


2. Seven cases of parotid swelling are presented, in which 
the pathological changes show a striking absence of inflam- 
matory reaction or neoplastic change. Changes seen are quan- 
titative rather than qualitative. Increase in size of the in- 
dividual cells and a striking increase in number of zymogen 
granules are seen. The amount of fat varies from practically 
none to over 90 per cent in different cases. The ducts are 
normal and sialograms done in four cases showed no abnor- 
mality. 


3. Parotid biopsy is an innocuous procedure and should be 
done frequently for diagnosis for accumulation of more patho- 
logical information about these conditions. 


4. Etiology and pathogenesis are obscure. The hypertrophy 
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and fatty infiltration are probably manifestations of the same 
process. Enlargement is either due to an enlargement of the 
acini or to an increased number of fat cells or a combination 
of both. Increased number of zymogen granules and lack of 
resting acini are regularly seen. The condition is usually 
called ideopathic hypertrophy of the parotid if acinar swelling 
predominates, or fatty infiltration if fat cells predominate. 


5. The submaxillary glands may show the same reaction 
either alone or accompanying the parotid enlargement. 


6. Nutritional factors are involved in some cases, but are 
absent in others. 


7. The condition is quite innocuous, and its only importance 
is that it might be confused with more serious parotid lesions. 
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ANNOUNCEMENT. 


The Annual Spring Meeting of the Alumni Association of 
the New York Eye and Ear Infirmary will take place April 
4-7, 1960. 


The meeting will be oriented towards pediatric otolaryn- 
gology. Symposia will be offered on: Nystagmus as a 
Pediatric Problem; Diagnosis and Rehabilitation of Hearing 
Problems in Children; and Ankylosis of the Stapes. There 
will also be a closed circuit television demonstration of surgi- 
cal procedures. In addition, courses will be offered in: Al- 
lergy and Immunology in Children; X-ray Diagnosis in Ear 
and Sinus Problems in Children; Pediatric Laryngeal Prob- 
lems, and Secretory Otitis Media in Children. 


Additional information may be obtained by writing to Dr. 
John R. Finlay, Secretary, Alumni Association, 218 Second 
avenue, New York 3, N. Y. 


OSTEOMA OF THE EUSTACHIAN TUBE.*+ 


Victor H. HILDYARD, M.D., 
and 
W. E. CoMPERE, JR., M.D., 


Los Angeles, Calif. 


Surgery for the chronically infected ear is now performed 
to improve the hearing as well as to eradicate disease. Before 
one performs such surgery it is necessary to evaluate thorough- 
ly the function of the middle ear mechanism and the Eus- 
tachian tube. To study the function of the Eustachian tube 
a tympanograph is made as first suggested by House and 
developed by Compere. This procedure consists of placing 
radiopaque contrast media in the middle ear and determining 
the time required for it to be emptied through the Eustachian 
tube. 


It was while employing tympanography that an osteoma 
was discovered at the tympanic orifice of the Eustachian tube. 
A review of the available literature does not mention osteoma 
as a possible cause for obstruction of the Eustachian tube 
and, therefore, I am making this case report. 


Bones developing in the membrane, which include most of 
the bones of the skull, ossify directly in a primitive connec- 
tive tissue. The primitive connective tissue cells become 
changed into osteoblasts, which lay down bone. Such bones 
are not liable to the development of primary tumors. In 
general terms, it may be said that osteoblasts may give rise 
to osteomas, which are not true tumors, but rather a formation 
of new bone arising from the surface and known as exostosis. 
They are usually caused by irritation of the surface of the 
bone. In this case the chronic discharge could be the irritant. 


*From the Department of Otolaryngology, University of Southern Cali- 
fornia School of Medicine. 


tSponsored by the Los Angeles Foundation of Otology. 


Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication June 11, 1959. 
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CASE REPORT. 


Miss M.R., age 22, was first examined on Nov. 29, 1957, because of a 
hearing loss since the age of seven years. The patient stated that she 
developed drainage from both ears at the age of seven years. The in- 
fection in the left ear subsided with therapy, but the right ear continued 
to drain intermittently throughout the years. 


Examination of the right ear revealed a central perforation approxi- 
mately 4 mm. in diameter. There was no drainage from the ear. Exami- 
nation of the left ear revealed a healed central perforation. The re- 
mainder of the examination of the ears, nose and throat was essentially 
negative. 
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Fig. 3. Postoperative Audiogram, 


Auto inflation of the right Eustachian tube was not effective. The 
acoustic probe revealed that sound was perceived better through the 
ossicular chain than through the promontory. 


Audiometric examination revealed a conductive type hearing impairment 
of 33 db in the right and 23 db in the left ear, as indicated in the 
audiogram. 


A tympanogram by Compere revealed obstruction to the contrast media 
at the tympanic orifice of the Eustachian tube with a clear outlining of 
a small osteoma. 


A myringoplasty was performed on her right ear on Jan. 4, 1958. At 
the time of this procedure it was noted the tympanic portion of the 
Eustachian tube was completely obstructed by a smooth, hard, white, 


af 
4 ae | 
20 
4 
| 
“EL | [IN 
a 50 
70 
4 
| 
| 


HILDYARD & COMPERE: EUSTACHIAN OSTEOMA. 1527 


rounded growth of bone from the inferior bony wall of the Eustcahian 
tube, which measured approximately 4 mm. in diameter. The growth 
was readily removed with a small curette and a skin graft was placed 
over the deepithelized ear drum. 


The patient made an uneventful recovery, and the hearing improved 
to a 17 db average level, as per the postoperative audiogram. 


The postoperative X-ray of the right temporal bone on June 20, 1958, 
revealed a postoperative defect where the osteoma had been removed. 


Fig. 4. Postoperative X-ray showing defect after removing osteoma. 


SUMMARY. 


An osteoma obstructing the tympanic portion of the Eus- 
tachian tube was diagnosed preoperatively by means of a 
tympanogram. This entity may now be added to the other 
causes of possible Eustachian tube obstruction. 
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SKELETAL MUSCLE RHABDOMYOMA OF THE 
LARYNX: REPORT OF A CASE.* 


HOWARD W. SMITH, M.D., 


New Haven, Conn. 


A benign tumor arising in skeletal muscle and composed 
chiefly of muscle fibers containing both longitudinal and cross 
striations is a striated muscle rhabdomyoma. Such a tumor 
is exceedingly rare, for Willis,’ 1950, stated that benign rhab- 
domyomas of skeletal muscle are unknown in spite of the 
very large mass of voluntary muscle in the body. Rhab- 
domyomas of skeletal muscle are exceedingly rare. The 
classical description was recorded by Ewing,’ in 1919. He 
described this tumor as “composed chiefly of a system of 
parallel bundles or intertwining strands of striped muscle 
fibers, supported by adult or embryonal connective tissue. 
The cells were usually thin, much elongated and rarely they 
were branching. Both longitudinal and cross striations may 
be pronounced, or the cross striations may be present in a 
part of the cell only or be entirely missing in embryonal or 
spindle shaped cells which still retained their longitudinal 
fibrillations. The cells may closely resemble smooth muscle 
cells in some areas.” 


A number of laryngeal tumors have been reported under 
the term “rhabdomyoma” but described as granular cell myo- 
blastomas.** Imperatori,? 1933, reported a case of rhab- 
domyoma of the larynx. .He described the tissue mass as 
coarsely papillary and firm: with-a cut surface which was 
homogenous and pale yellow in color. Microscopic sections 
were reported to show striated muscle fibers of varying size 
and shape, and a small amount of fibrous tissue intermingled 
with the muscle fibers. Parsons,® 1955, reported a case of 
rhabdomyoma of the sternothyroid muscle. He could find no 


*From the Section of Otolaryngology, Department of Surgery, School of 
Medicine, Yale University, and the Grace-New Haven Community Hospital. 


Editor’s Note: This manuscript received in The Laryngoscope Office and 
accepted for publication Feb. 26, 1959. 
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previous case reports of rhabdomyoma arising from skeletal 
muscle. 


A closer look at the photomicrographic illustrations of the 
case reported by Parsons, in 1955, raises certain objections to 
the use of the title rhabdomyoma, for the lesion as demon- 
strated was composed chiefly of granular cells having ques- 
tionable striations and showing little, if any, resemblance to 
striated muscle. 


i 
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, Fig. 1. Photograph of striated muscle rhabdomyoma removed fromm’ the 
arynx. i 


Seventeen cases of granular cell myoblastoma of the larynx 
have been reported.** It is possible that a number of this 
group may be true rhabdomyomas, as striated muscle elements 
have been noted in the microscopic sections in a“few of the 
cases. Schirmer and Meyer* attributed such findings to 
erroneous interpretation of the relation between neoplastic 
elements and pre-existing striated muscle fibers. The relation 
of granular-cell myoblastoma to striated muscle seems to bé 
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more tenuous as time goes by. The idea that the granular 
cells are embryonic precursors of striated muscle fibers is 
now generally rejected.° That it may be a degenerative lesion 
of muscle is supported by Wiilis,® 1953. Still others believe 
it to have a neurofibromatous nature.”® 


The only known case report of a benign striated muscle 
rhabdomyoma meeting Ewing’s classical description, other 
than the case reported by Imperatori, is that of a rhabdomyo- 


Fig. 2. Photomicrograph showing striated muscle fibers going in dif- 
ferent directions. 


ma of the nose reported by Reitter in 1921.'' He described 
the tissue as consisting of irregular bundles of fibers closely 
resembling those of striated muscle. The bundles consisted 
of a varying number of fibers running in many directions 
without regular arrangement. Each fiber had a distinct 
sarcolemma and cross striations were visible. The fibers 
were found to be somewhat coarser than those of normal 
striated muscle. The bundles of fibers were separated by 
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Fig. 3. Photomicrograph showing fatty infiltration. 


areas: of delicate connective tissue. No reference to granular 
cells was found in the histopathologic report. 


CASE REPORT. 


A 39-year-old white female was admitted to the hospital because of 
longstanding hoarseness, a mass in the larynx, and a recent episode of 
choking. 


At age eight, the patient was examined because of hoarseness. An 
irregularity of the larynx was observed at that time, but no treatment 


was recommended. The hoarseness had remained unchanged since that 
time. 


Three weeks prior to admission the patient had an upper respiratory 
infection and complained of choking and the presence of a mass in her 
throat. Examination revealed an irregularity of the larynx. 


Admission physical examination showed a well developed and wel) 
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Fig. 4. Photomicrograph showing replacement of muscle fibers with 
dense collagenous tissue and absence of capsule. 


nourished white female in no distress. The voice was very husky, and 
there was much wasting of the air stream causing her to speak slowly 
and in short sentences. Physical findings were essentially normal, ex- 
cept for those observed by mirror laryngoscopy. The right half of the 
glottis was occluded by a medial displacement of the right lateral wall. 
The right true vocal cord could not be seen. There was limited move- 
ment of the right false cord. The remainder of the larynx appeared 
normal. Food and liquids were swallowed without difficulty. No ab- 
normal masses were palpable in the neck. There was slight tenderness 
over the right half of the larynx. 


_Admission blood and urine studies were normal. A metastatic X-ray 
Series and barium swallow were normal. Special X-rays of the larynx 
revealed asymmetry of the tracheal air column on the right. This asym- 
metry appeared as an impingement of the airway at the level of the 


‘right glottic and subglottic area. 


On the second hospital day a tracheotomy was performed under local 
anesthesia and followed by direct laryngoscopy under general anesthesia. 
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The whole right half of the intrinsic laryngeal structures appeared to 
be forced over to the midline. The right true vocal cord appeared to 
be displaced medially and downward. There was a firm moveable mass 
between the true and false vocal cords which could be demonstrated by 
displacing the overlying mucosa and intrinsic muscles. Immediately 
following laryngoscopy, a laryngofissure was performed. A soft moveable 
mass was palpated in the right half of the larynx. It appeared to lie 
against the laryngeal cartilage deep to the mucosa and intrinsic muscles. 
The major portion appeared to be between the true and false cords, but 
there was definite extension beneath the true cord into the subglottic 
area. The right vocal cord was detached anteriorly and retracted medially 


Fig. 5. Photomicrograph of striated muscle fibe=s in cross section. Note 
peripheral position of nuclei. 


to expose the tumor mass. The tumor was intimately related to the 
intrinsic musculature and lay between it and the perichondrial lining of 
the right alar cartilage. The tumor was quite soft and polypoid. No 
muscle fibers appeared to run into the mass. It seemed to be intimately 
related to the muscles of the larynx but in no way attached to them. 
The mass was yellow in color and easily distinguished from the muscle 
fibers. When the mass was removed the true cord was reattached in its 
normal position and the larynx closed. There were no complications 
following surgery and the tracheotomy tube was removed on the eighth 
postoperative day. Gradual improvement of the voice has been observed 
since that time. 


The specimen sent to the pathology laboratory was reddish-yellow, soft, 


1534 SMITH : RHABDOMYOMA OF LARYNX. 


lobulated mass measuring 3x2x1 cm. (see Fig. 1). The cut section ap- 
peared to have a lobulated architecture with small yellow pock-marks. 
Microscopic examination revealed a mass of striated muscle fibers hap 
hazardly arranged in bands and large bundles going in different direc- 
tions (see Fig. 2). There was also a moderately large amount of fibro- 
adipose tissue and several areas showed striated muscle infiltrated with 
fatty elements (see Fig. 3). There was some hyalinazation of muscle 
fibers and replacement with dense collagenous tissue in a few areas (see 
Fig. 4). Examination of the muscle fibers under high power in cross 
section (see Fig. 5), and in longitudinal section (see Fig. 6), revealed 
peripheral placement of nuclei and unequivocal longitudinal and cross 


Fig. 6. Photomicrograph of striated muscle fibers in longitudinal sec- 


tion. Note presence of both longitudinal and cross striations. 


striations. The nuclei of the muscle fibers did not seem unusual in size, 
staining characteristics, or configuration, and there was no indication of 
malignant transformation. 


DISCUSSION. 


The above case report conforms to the classical description 
of benign rhabdomyoma of skeletal muscle as described by 
Ewing in 1919. The only known case reports which bore any 
true resemblance to Ewing’s description was a rhabdomyoma 
of the larynx reported by Imperatori,’ 1933, and a rhabdo- 
myoma of the nose reported by Reitter’® in 1921. 
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The tissue mass in the present case report bears little, if 
any, histologic resemblance to the lesions described in the 
cases of myoblastoma tabulated by MacNaughtan, et al.,° 1954, 
and Hinton, et al.,” 1958. Their lesions were for the most 
part superficial projections from the true or false cords or 
raised plaques intimately associated with the epithelium. 
Their removal in most instances was accomplished by peroral 
laryngoscopy and forceps removal. When one understands 
the procedure it is easy to interpret a report on the histo- 
pathology which reads “striated muscle fibers were noted.” 
In addition, MacNaughtan considered the granular cells myo- 
blastoma to consist of sheets or clumps of large round cells, 
the cytoplasm of which is always granular and often acido- 
philic. The present case fails to qualify for definition as 
granular cell myoblastoma. 


Now that the origin of the granular cell has been challenged 
as to its being the precursor of skeletal muscle and even con- 
sidered as a degenerative process of muscle or of neurogenic 
origin, one can no longer consider a tumor arising in striped 
muscle, made up primarily of varying arrangements of striated 
muscle elements as a granular-cell myoblastoma. The case 
reported by Parsons, et al.‘ would be somewhat more accept- 
able as a benign striated muscle rhabdomyoma if the stria- 
tions had been demonstrated on muscle fibers where proper 
and unequivocal distinction could be made, instead of showing 
waves in the granules of large round cells presumably cut on 
cross section. 


The obscure and broad origin of granular cell tumors and 
their frequent classification as benign rhabdomyomas of 
skeletal muscle should not be so gross as to include those 
tumors arising in skeletal muscle showing true muscle fibers, 
unequivocal longitudinal and cross striations and containing 
no granular cells. 


SUMMARY. 


A true benign striated muscle rhabdomyoma of the larynx 
presenting symptoms for over 30 years has been reported. 
This tumor conforms to the classical description of the striated 
muscle lesion presented by Ewing in 1919, except for the fibro- 
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adipose elements which may also qualify the tumor as a 
hamartoma. One previous case report of a striated muscle 
rhabdomyoma occurring in the larynx was found. 


The continued interchangeable use of the terms “granular 
cell myoblastoma” and “rhabdomyoma” to describe tumors 
composed of large vacuolated granular cell masses of dubious 
origin is deplored. 
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1. Wiiiis, R. A.: “Principles of Pathology,” p. 532. Butterworth & Co., 
Ltd., London, 19590. 
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9. Wiis, R. A.: “Pathology of Tumors,” 2nd Ed., p. 743, London, 1953. 


10. Fust, J. A., and Custer, R. P.: On the Neurogenesis of So-called 
Granular Cell Myoblastoma. Amer. Jour. Clin. Path., 19:522, 1949. 


11. Rerrrer, G. 8.: Rhabdomyoma of the Nose. Jour. A.M.A., 76:22, 
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442 Temple St. 


THE UNIVERSITY OF MICHIGAN MEDICAL CENTER. 


The annual Otolaryngology Conference at The University 
of Michigan will be held April 21, 22, and 23, 1960, under 
the direction of Dr. James H. Maxwell, Chairman of the De- 
partment of Otolaryngology. — 


Applications may be addressed to the Department of Post- 
graduate Medicine, University Hospital, Ann Abor, Mich. 
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A METHOD OF REMOVING A BEAD 
FROM A BRONCHUS. 


An Improvement in Procedure. 


J. J. CANTOR, 
Los Angeles, Calif. 


During 1922, while in the employ of Dr. Simon Jesberg, I 
was called upon to design and construct an instrument for the 
removal of an oval bead with a hole 1/32-inch in diameter 
from the right brcuchus of a 14-months-old child." 


The instrument that was devised was essentially a long 
crochet needle-like stylet of small enough cross section to pass 
easily through the hole in the bead. An eye in one end of 
the stylet was slotted so that it could be threaded (see Fig. 1). 
A continuous rubber band was hooked into this opening and 
then drawn down to a very thin cross section. The rubber 
band was cut from a sheet of the thinnest grade of dental 
rubber by two thin Gillette safety razor blades, which were 
clamped on opposite sides of a 3/32-inch piece of flat metal 
(see Fig. 2). The ends of the rubber strip were tied together 
to make a continuous rubber band. 


In use, the proximal end of the stylet, with its tightly 
stretched rubber band, was passed into the hole in the bead 
(see Fig. 3) and the distal end of the rubber band, to which a 
thread had been attached in order that it not be lost down the 
bronchoscope, was gradually released. As the rubber band 
slowly contracted it increased in cross section, filled the hole 
in the bead and locked the bead to the stylet. The stylet, 
with its attached bead, was then withdrawn. 


The success of the procedure depended upon the smoothness 
of the razor cuts, for it was found that even a small nick in 
the edge of the band would cause it to break when stretched. 
In this particular case, out of the hundreds of bands cut, only 
a few satisfactory bands were obtained. In the years fol- 


Editor's Note: This manuscript received in The Laryngoscope Office and 


accepted for publication July 12, 1959. 
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Fig. 2. Cutting Instrument (three views). 
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Fig. 3. Stylet in bead with rubber band stretched. 


Fig. 4. Stylet, rubber band, and bead locked together. 


Abbreviations: B—bead; C—clamp; R—rubber band; Ra—razor blade: 
S—stylet; Sp—spacer. 
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lowing the successful removal of this bead, I speculated upon 
numerous more efficient methods of producing smooth edged 
rubber bands. 


Some 22 years later I was called in by Dr. Howard P. House, 
who had a similar bead case. At this time I employed a dif- 
ferent method of cutting the rubber band. 


First, I glued a piece of dental rubber between two sheets 
of kraft paper, using water soluble LePage’s glue. The whole 
was allowed to dry upon a flat surface over night. When the 
sandwiched sheets of paper and rubber were thoroughly dry, 
1 had no difficulty cutting smooth bands with the razor 
blade device shown in Fig. 2. The bands, with their attached 
paper, were dropped into a bowl of cold water. The water 
dissolved the glue, and the paper floated away from the rubber 
strip. 


Dr. Howard P. House, assisted by Dr. Harold Owens, used 
the instrument described above to remove the bead through 
the tracheotomy wound. 


BIBLIOGRAPHY. 


1. Jesperc, Stmon: A Method of Removing a Bead from a Bronchus. 
Tuer December, 1926. 


POSTGRADUATE COURSE. 


The next postgraduate course in Laryngology and Broncho- 
esophagology to be given by the University of Illinois College 
of Medicine is scheduled for the period April 4 to 16, 1960. 
‘he course is under the direction of Dr. Paul H. Holinger. 


Interested registrants will please write directly to the De- 
partment of Otolaryngology, University of Illinois College of 
Medicine, 1853 West Polk Street, Chicago 12, Ill. 
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SCIENTIFIC PROGRAM OF THE AMERICAN 
OTOLOGICAL SOCIETY, INC. 


The Deauville Hotel, Miami Beach, Fla., March 13-14, 1960. 


Early Embryology of the Auditory Ossicles and Associated 
Structures in Relation to Certain Anomalies Observed 
Clinically. 


Barry J. Anson, Ph.D. (Med. Sc.) ; 
Jerome S. Hanson, M.S. (by invitation), and 
Shatik F. Richany, Ph.D. (by invitation). 


Tissue Reaction Following Reconstruction of the Oval Window 
in Experimental Animals. 


Richard J. Bellucci, M.D., and 
Dorothy Wolff, Ph.D., (by invitation). 


Human Cochlear Responses te Sound Stimuli. 


John L. Bordley, M.D.; 
Robert J. Ruben, A.B. (by invitation), and 
George R. Nager, M.D. (by invitation). 


Some Physiological Factors in Inner Ear Deafness. 
Merle Lawrence, Ph.D. 


Distribution of Hearing Loss in Various Population Centers. 
Aram Glorig, M.D. 


The Management of Middle Ear Lesions Simulating Oto- 
sclerosis. 


Francis A. Sooy, M.D. (by invitation). 


Experiences with the Stapedectomy Technique of Shea for 
the Surgical Treatment of Otosclerosis. 
David Myers, M.D.; 
Woodrow D. Schlosser, M.D. (by invitation), and 
Richard A. Winchester, Ph.D. (by invitation). 
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Vein Plug Stapedoplasty. 
Clair M. Kos, M.D. 


Partial Stapedectomy. 
J. V. Hough, M.D. (by invitation). 


Experimental and Clinical Experiences in Oval Window 
Surgery. 
Harold Schuknecht, M.D. 
(Open discussion of last four papers.) 
Acceleration as a Means of Determining the Sensitivity of the 
Components of the Non-Auditory Membranous Labyrinth. 


Walter H. Johnson, Ph.D (by invitation) ; 
J. Brydon Smith, M.D., and 
Joseph A. Sullivan, M.D. 


Localization of Monaurally Impaired Listeners. 
Richard Viehweg, M.A. (by invitation). 


Deafness Due to Mumps; Inner Ear Pathology. 


John R. Lindsay, M.D., and 
Patricia R. Davey, FRCS (Ed.) (by invitation). 


Action of Enzymes on Effusions Obtained from the Middle 
_ Ear. 


Carl F. Gessert, Ph.D. (by invitation) ; 
Elizabeth S. Baumann (by invitation), and 
Ben Senturia, M.D. 


Tumors of the Temporal Bone in Their Reciprocal Behavior. 
George Kelemen, M.D. 


Labyrinthectomy. 
Terence Cawthorne, FRCS. 


The Lurking Latent Cholesteatoma. 
Victor Goodhill, M.D. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


President: Dr. Erling W. Hansen, 90 So. Ninth St., Minneapolis, Minn. 

Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

Meeting: Palmer House, Chicago, Ill., October, 1960. 


AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION. 


President: Dr. J. J. Longacre, 1503 Carew Tower, Cincinnati, O. 

President-Elect: Dr. D. C. Samuel Pruzansky, D.D.S., 840 So. Wood St., 
Chicago, Ill. 

Secretary-Treasurer: Dr. Spriestersbach, Ph.D., Deptartment of Oto- 
laryngology, University Hospital, Iowa City, Ia. 

Meeting: Palace Hotel, Denver, Colo., May 12-14, 1960. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 


President: Dr. Gordon D. Hoople, 1100 BE. Genesee Dr., Syracuse 10, N. Y. 
Secretary: Dr. Dean M. Lierle, University Hospital, Iowa City, Ia. 
Meeting: Chicago, Ill., October, 1960. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 


President: Dr. Verling K. Hart, 107 W. 7th St., Charlotte, N. C. 

Vice-President: Dr. Daniel C. Baker, Jr., 903 Park Ave., New York, N. Y 

Secretary: Dr. F. Johnson Putney, 1712 Locust St., Philadelphia 3, Pa. 

Treasurer: Dr. Charles M. Norris, 3401 Broad St., Philadelphia, Pa. 

Meeting: Deauville Hotel, Miami Beach, Fla., March 15-16, 1960 (After- 
noons only). 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 


President: Dr. W. J. McNally, Montreal, Canada. 

Secretary: Dr. Lyman G. Richards, Wellesley Hills, Mass. 

Treasurer: Dr. Francis E. LeJeune, New Orleans, La. 

Editor, Historian, and Librarian: Dr. Edwin N. Broyles, Baltimore, Md. 
Meeting: Deauville Hotel, Miami Beach, Fla., March 18-19, 1960. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 


President: Dr. Theo. E. Walsh, 640 So. Kingshighway, St. Louis 10, Mo. 
President-Elect: Dr. Fletcher D. Woodward, 400 Locust Ave., Charlottes- 
ville, Va. 


ee: Dr. C. Stewart Nash, 700 Medical Arts Bldg., Rochester 7, 


Treasurer: Dr. K. M. Day, 121 University Pl, Pittsburgh, Pa. 
Annual Meeting: Deauville Hotel, Miami Beach, Fla., March 13-19, 1960. 
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AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 


Chairman: Dr. Paul H. Holinger, Chicago, IIl. 
Vice-Chairman: Dr. Lawrence R. Boies, Minneapolis, Minn. 
Secretary: Dr. Walter E. Heck, San Francisco, Calif. 


Representative to Scientific Exhibit: Dr. Walter H. Maloney, Cleveland, 
Ohio. 


Section Delegate: Dr. Gordon F. Harkness, Davenport, Ia. 
Alternate Delegate: Dr. Dean M. Lierle, Iowa City, Ia. 
Meeting: Miami Beach, Fla., June 13-17, 1960. 


AMERICAN OTOLOGICAL SOCIETY, INC, 


President: Dr. R. C. Martin, 384 Post St., San Francisco 8, Calif. 
Secretary: Dr. Lawrence R. Boies, University Hospitals, Minneapolis 14, 
Minn. 


Meeting: Deauville Hotel, Miami Beach, Fla., March 13-14, 1960. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 


President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 

Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pitts- 
burgh, Pa. 

Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16, N. Y. 

Treasurer: Dr. Arnold L. Caron, 36 Pleasant St., Worchester, Mass. 


AMERICAN RHINOLOGIC SOCIETY. 


President: Dr. Roland M. Loring, 25 E. Washington St., Chicago, Ill. 
Secretary: Dr. Robert M. Hansen, 1735 N. Wheeler Ave., Portland 17, 


re. 
Annual Clinical Session: Chicago, Ill. (Definite time and place to be 
announced later). 


Annual Meeting: October 1, 1960, Belmont Hotel, Chicago, Ill. 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY. 


President: Dr. Oscar J. Becker, Chicago, Ill. 

Vice-President: Dr. Sam H. Sanders; Memphis, Tenn. 

Treasurer: Dr. Joseph C. Miceli, Brooklyn, N. Y. 

Secretary: Dr. Samuel M. Bloom, 123 E. 83rd St., New York 28, N. Y. 
Meeting: Chicago, Ill., October, 1960. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 


President: Dr. Walter E. Owen, Peoria, Ill. 

President-Elect: Dr. Leland H. Prewitt, Ottumwa, Ia. 

Vice-President: Dr. D. A. Skinner, Newark, O. 

Secretary-Treasurer: Dr. Daniel S. DeStio, 121 S. Highland Ave., Pitts- 
burgh 6, Pa. 

Annual Meeting: Palmer House, Chicago, Ill, October 8, 1960. 


1543 


= md 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS. 


President: Dr. Alberto Gallo. 

First Secretary: Dr. Alfredo Martinelli. 

Second Secretary: Dr. Guedes de Melo Neto. 

Librarian-Treasurer: Dr. L. de Souza Queiroz. 

Editors for the Archives of the Society: Dr. Antonio de Almeida, Dr. 
Gabriel Pérto, and Dr. Roberto Franco do Amaral. 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA. 


Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 6. 

First Vice-Presidente: Dr. Héctor Cruz, 3a Avenida Sur Ne. 72. 

Second Vice-Presidente: Dr. José Luis Escamilla, 5a Calle Poniente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 


Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 
Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


BALTIMORE NOSE AND THROAT SOCIETY. 


Chairman: Dr. Walter E. Loch, 1039 No. Calvert St.. Baltimore, Md. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 


BUENOS AIRES CLUB OTOLARINGOLOGICO. 


Presidente: Dr. K. Segre. 
Vice-Presidente: Dr. A. P. Belou. 
Secretario: Dr. S. A. Aranz. 
Pro-Secretario: Dr. J. M. Tato. 
Tesorero: Dr. F. Games. 
Pro-Tesorero: Dr. J. A. Bello. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE. 


President: Dr. Gordon H. Francis, 925 W. Georgia St., Vancouver, B. C. 

Secretary: Dr. Donald M. MacRae, 324 Spring Garden Road, Halifax, 
Nova Scotia. 

Meeting: Jasper Park Lodge, Jasper National Park, Alberta, June 10-12, 
1960. 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. William F. Hubble, Decatur, III. 
President-Elect: Dr. Charles D. Sneller, Peoria, Ill. 
Vice-President: Dr. Edgar T. Blair, Springfield, Il. 

Delegate at Large: Dr. G. Leroy Porter, Urbana, III. 
Secretary-Treasurer: Dr. Clarence A. Fleischli, Springfield, Il. 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 


President: Dr. George Woodruff, Woodruff Clinic, Joliet, Ill. 

Vice-President: Dr. Linden Wallner, 122 So. Michigan, Chicago, III. 

Secretary-Treasurer: Dr. Robert Lewy, 25 East Washington St., Chicago 
2, Il. 

Meeting: First Monday of each month, October through May. 


CHILEAN SOCIETY OF OTOLARYNGOLOGY. 


President: Dr. Enrique Griinwald 8. 
Vice-President: Dr. Agustin Estartus. 
Secretary: Dr. Marcos Chaimovich 8. 
Treasurer: Dr. Benjamin Kapkan K. 
Director: Dr. Alberto Basterrica A. 


COLORADO OTOLARYNGOLOGY SOCIETY. 


President: Dr. James T. Blair, Denver, Colo. 
Vice-President: Dr. James Rigg, Grand Junction, Colo. 
Secretary: Dr. Will P. Pirkey, Denver, Colo. 


COLUMBUS, OHIO, OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY. 


President: Dr. John E. Arthur. 

Secretary: Dr. M. L. Battles. 

Meetings: First Monday of October through May, University Club, Colum- 
bus, O. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Edward A. Newell. 

Vice-President: Dr. Thomas M. McCrory. 

Secretary-Treasurer: Ur. James L. Baldwin, 1627 Medical Arts Bldg, 
Dallas, Tex. 


FEDERACION ARGENTINA, 
DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 


Secretary of the Interior: Prof. Dr. Atilio Viale del Carril. 
Secretary of the Exterior: Dr. Aldo G. Remorino 

Secretary Treasury: Prof. Dr. Antonio Carrascosa. 
Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 
Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 


President: Dr. Victor M. Noubleau, San Salvador. 
Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva- 
dor, El Salvador, Central America. 


FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY. 


President: Dr. G. Dekle Taylor, Jacksonville, Fla. 

President-Elect: Dr. Kenneth S. Whitmer, Miami, Fla. 

First Vice-President: Dr. William H. Anderson, Jr., Ocala, Fla. 

Second Vice-President: Dr. Marion W. Hester, Lakeland, Fla. 

Secretary-Treasurer: Dr. Joseph W. Taylor, Jr., 1 Davis Bivd., Tampa 6, 
Fila. 
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FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 


President: Dr. Dario. 
Secretary: 
Meeting: 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. Van D. Rathgeber. 
Vice-President: Dr. William Skokan. 
Secretary-Treasurer: Dr. Paul Rockwell. 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. Mariano C. Caballero. 

Vice-President: Dr. Joseph Freeman. 

Secretary-Treasurer: Dr. H. Carlton Howard. 

Meeting: Quarterly in March, May, October and December on the second 
Thursday of the month, 6:30 P.M., at the McAllister Hotel, Miami, Fla. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 


President: Dr. Jo Ono, Tokyo, Japan 

Secretary: Dr. Chevalier L. poe ag "3401 N. Broad St., Philadelphia 40, 
Pa., U. A. 

Meeting: 


KANSAS CITY SOCIETY OF OTOLARYNGOLOGY 
AND OPHTHALMOLOGY. 


President: Dr. Clarence H. Steele. 

President-Elect: Dr. Dick H. Underwood. 

Secretary: Dr. James T. Robison, 4620 J. C. Nichols Parkway, Kansas 
City, Mo. 

Meeting: Third Thursday of November, January, February and April. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Max E. Pohlman. 

Secretary-Treasurer: Dr. Wendell C. Irvine. 

Chairman of Ophthalmology Section: Dr. Carroll A. McCoy. 

Secretary of Ophthalmology Section: Dr. Philip D. Shanedling. 

Chairman of Otolaryngology Section: Dr. Robert W. Godwin. 

Secretary of Otolaryngology Section: Dr. Francis O’N. Morris. 

Place: Los Angeles County Medical Association Bldg., 1925 Wilshire 
Bivd., Los Angeles, Calif. 

Time: 6:30 P.M. last Monday of each month from September to June, 
inclusive—Otolaryngology Section. 6:30, first Thursday of each month 
from September to June, inclusive—Ophthalmology Section. 


LOUISIANA-MISSISSIPP!| OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 
President: Dr. Fred D. Hollowell, Lamar Life Bldg., Jackson, Miss. 


Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


Chairman: Members serve as chairmen in alphabetical order monthly. 

Secretary-Treasurer: Dr. Roland H. Myers, 1720 Exchange Bidg., Mem- 
phis, Tenn. 

Assistant Secretary-Treasurer: Dr. William F. Murrah, Jr., Exchange 
Bidg., Memphis, Tenn. 

Meeting: Second Tuesday in each month at 8:00 P.M. at Memphis Bye, 
Nose and Throat Hospital. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 


President: Dr. Cesar LaBoide, Mexico, D. F. 
Vice-President: Dr. M. Gonzales Ulloa, Mexico, D. F. 
Secretary: Dr. Juan De Dios Peza, Mexico, D. F. 


MEXICAN SOCIETY OF OTOLARYNGOLOGY. 


President: Dr. Rafael Giorgana. 
Secretary: Dr. Carlos Valenzuela, Petrarca 332-1, Mexico 5, D. F. 


MISSISSIPP! VALLEY MEDICAL SOCIETY. 


President: Dr. Arthur 8. Bristow, Princeton, Mo. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 
Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, Il. 


NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 


President: Dr. H. Navis, Sonsbeekweg 6, Arnhem. 
Secretary: Dr. W. H. Struben, J. J. Viottastraat 1, Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac. Ohrechtstr. 66, Amsterdam. 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. J. ©. Peele, Kinston Clinic, Kinston, N. C. 

Vice-President: Dr. George EB. Bradord, Winston-Salem, N. C. 

Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charloiie 7. 
N. C 


Meeting: 


NORTH OF ENGLAND OTOLARYNGOLOGICAL SOCIETY. 


President: Mr. G. L. Thompson, 16 Ramshill Road, Scarborough, York- 
shire. 


Vice-President: Mr. J. H. Otty, Frizley Old Hall, Frizinghall Road, 
Bradford, Yorkshire. 


Secretary and Treasurer: Mr. R. Thomas, 27 High Petergate, York, 
Yorkshire. 


OREGON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


iy ~~ Dr. David D. DeWeese, 1216 8S. W. Yamhill St., Portland 5, 
re. 


Secretary-Treasurer: Dr. Paul B. Myers, 223 Medical Dental Bidg., 
Portland 5, Ore. 

Meeting: Fourth Tuesday of each month from September through May, 
Henry Thiele Restaurant, 23rd and W. Burnside, Portland, Ore. 
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OTOSCLEROSIS STUDY GROUP. 


President: Dr. E. H. Campbell, 133 So. 36th St., Philadelphia 4, Pa. 

Secretary-Treasurer: Dr. Raymond Jordan, 121 University Place, Pitts- 
burgh, Pa. 

Meeting: Palmer House, Chicago, IIL, October, 1960. 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 


President: Dr. John F. Tolan, 1118- 9th Ave., Seattle 5, Wash. 

Secretary-Treasurer: Dr. Homer E. Smith, 686 Twelfth Ave., Salt Lake 
City, Utah. 

Meeting: 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 
President: Dr. Paul Holinger, 700 No. Michigan Blvd., Chicago, Ill. 


Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila- 
delphia 40, Pa., U. S. A. 


Meeting: Seventh Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 


Time and Place: Miami, Fla., March, 1960. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY. 


President Dr. John J. O’Keefe. 

Vice-President: Dr. Joseph P. Atkins. 

Secretary: Dr. William A. Lell. 

Executive Committee: Dr. Harry P. Schenck, Dr. Benjamin H. Shuster, 


Dr. William A. Lell, Dr. William J. Hitschler, and Dr. Chevalier L. 
Jackson. 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY. 
President: Dr. Macario G. Tan, 426 Evangelista, Manila, P. I. 
Vice-President: Dr. Ariston G. Bautista, 460 Isaac Peral, Manila, P. I. 


Secretary-Treasurer: Dr. Angel Enriquez, American Hospital, Aduana 
St., Manila, P. I. 


PITTSBURGH OTOLOGICAL SOCIETY. 


President: Dr. Emory A. Rittenhouse, 203 Masonic Bldg., McKeesport, Pa. 


Vice-President: Dr. Carson 8S. Demling, 513 Jenkins Bldg., Pittsburgh 22, 
Pa. 


Secretary-Treasurer: Dr. Clyde B. Lamp, 8101 Jenkins Arcade, Pitts- 
burgh 22, Pa. 


PORTUGUESE OTORHINOLARYNGOLOGICAL SOCIETY. 


President: Dr. Albert Luis de Mendonca. 


= Dr. Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
bon. 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Clifton E. Benson, Bremerton, Wash. 
President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 


Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


SIXTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST. 
Meeting: University of Vienna, August 29 to September 1, 1960. 
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RESEARCH STUDY CLUB OF LOS ANGELES, INC. 


Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 
aw ® logy: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
lif. 
Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Bivd., Los An- 
geles 57, Calif. 
Mid-Winter Clinical Convention annuatly, the last two weeks in January 
at Los Angeles, Calif. 


SECTION ON OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 


Chairman: Dr. Morris E. Krucoff. 

Vice-Chairman: Dr. Max J. Fischer. 

Secretary: Dr. Adrian J. Delaney. 

Treasurer: Dr. Robert D. Ralph. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 


SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 


President: Dr. F. T. Land, 13 Newton Place, Glasgow, C. 3. 

Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 

te ein br. H. D. Brown Kelly, 11 Sandyford Place, Glas- 
gow, C. 3. 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 


Presidente: Dr. Alfonso Tribin P. 
Secretario: Dr. Felix E. Lozano. 
Tesorero: Dr. Mario Arenas A. 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 


President: Dr. Reinaldo de Villiers. 
Vice-President: Dr. Jorge de Cardenas. 
Secretary: Dr. Pablo Hernandez. 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA. 


Presidente: Dr. Frank Canosa Lorenzo. 
Vice-Presidente: Dr. Julio Sanguily. 
Secretario: Dr. Juan Portuondo de Castro. 
Tesorero: Dr. Luis Ortega Verdes. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 


Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su4rez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Salvador Mixco Pinto. 


Secretary: Dr. Daniel Alfrede Alfaro. 
Treasurer: Dr. Antonio Pineda M. 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. D. Adolfo Hinojar Pons. 
Vice-Presidente: Dr. D. Jose Perez Mateos. 
Secretario General: Dr. D. Francisco Marafiés. 
Tesorero: Dr. D. Ernesto Alonso Ferrer. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Monterrey 47-201 
Mexico 7, D. F. 


President: Dr. Rafael Giorgana. 
Secretary: Dr. Carlos Valenzuela. 
Treasurer: I~. Benito Madariaga. 
First Vocal: Ur. Rafael Gonzd4lez. 
Second Vocal: Dr. Juan Oberhauser. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 


Presidente: Dr. Reinaldo de Villers. 
Vice-Presidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. José Gross. 

Vocal: Dr. Pedro Hern&ndez Gonzalo. 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID. 


Presidente: Dr. Don Fernando Beltran Castillo. 
Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 
Tesorero: Dr. Don Rafael Garcia Tapia. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y BRONCOESOFAGOLOGIA 
DEL NORESTE. 


Presidente: Dr. Livio M. Lataza C. 

Secretario: Dr. Ramon Prieto. 

Tesorero: Dr. José Gomez Galizia. 

Vocales: Dres. Enrique del Buono y O. Benjamin Serrano. 


SOCIEDAD VENEZOLANA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. Gabriel Bricefio Romero. 

Vice-Presidente: Dr. Silvestre Rincén Fuenmayor. 

Secretario General: Dr. Oscar Bustamante Miranda. 

Tesorero: Dr. Arturo Marrero Gémez. 

Vocales: Dr. Miguel Octavio Russa, Dr. Benjamin Bricefio, Dr. Oscar Gon- 
zalez Castillo. 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 


President: Dr. Ivo Adolpho Kuhl. 
Secretary: Dr. Decio Lisboa Castro. 
Treasurer: Dr. Jorge Valentin. 


SOCIEDAD PANAMENA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. Manuel Preciado. 
First Vice-Presidente: Dr. Alonso Roy. 
Second Vice-Presidente: Dr. Carlos Arango Carbone. 
Secretario: Dr. Maria Esther Villalaz. 
Tesorero: Dr. Ramdén Crespo. 
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SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 


E DE 
BRONCO-ESOFAGOLOGIA. 


Presidente: Dr. Alberto Luis De Mendonca. 
Vice-Presidente: Dr. Jaime de Magalhaes. 
1.° Secretario: Dr. Antonio da Costa Quinta. 
2.° Secretario: Dr. Albano Coelho. 
Tesoureiro: Dr. Jose Antonio de Campos Henriques. 
Vogais: Dr. Teofilo Esquivel. 
Dr. Antonio Cancela de Amorim. 
Sede: Avenida da Liberdade, 65, 1°, Lisboa. 


SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 


President: Lt. Col. Stanley H. Bear, USAF (MC), _— Hospital, Max- 
well (Air University), Maxwell Air Force Base, 

Secretary-Treasurer: Capt. Maurice Schiff, MC, USN, U. S. Naval Hos- 
pital, Oakland, Calif. 

Meeting: 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. F. R. Price, 118 Rutledge Ave., Charleston, S. C. 

President-Elect: Dr. L. D. Lide, 161 W. Cheves St., Florence, S. C. 

Vice-President: Dr. R. E. Livingstone, 1505 Main St., Newberry, S. C. 

¢ Dr. Roderick Macdonald, 330 Main St., Rock 
1, 8. C. 


SOUTHERN MEDICAL ASSOCIATION, 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 


Chairman: Dr. George M. Haik, Professor and Head of the Department 
of Ophthalmology at Louisiana State University School of Medicine, 
812 Maison Blanche Building, New Orleans 16, La. 

Chairman-Elect: Dr. Mercer G. Lynch, Assistant Professor of Otolaryn- 
gology, Tulane University School of Medicine, 3503 Prytania St., New 
Orleans 15, La. 

Vice-Chairman: Dr. Bernard J. McMahon, Director of the Department 
and Clinical Professor of Otolaryngology, St. Louis University School 
of Medicine, 8230 Forsythe Bivd., Clayton 24, Mo. 

Secretary: Dr. Albert C. Esposito, First Huntington National Bank 
Building, Huntington, W. Va. Formerly instructor of Ophthalmology, 
Ohio State University College of Medicine, Columbus, O. 

Meeting: St. Louis, Mo., October 31, 1960, to November 3, 1960. 


VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Benjamin Sheppard, 301 Medical Arts Building, Rich- 
mond, Va. 

President-Elect: Dr. Emanuel U. Wallerstein, Professional Building, 
Richmond, Va. 

—— Dr. Calvin T. Burton, Medical Arts Building, Roanoke, 

a. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 

Richmond, Va. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Nime K. Joseph, Wheeling, W. Va. 
President-Elect: Dr. John A. B. Holt, Charleston, W. Va. 
Vice-President: Dr. William K. Marple, Huntington, W. Va. 
Secretary-Treasurer: Dr. Albert C. Esposito, Huntington, W. Va. 
Director for Two Years: Dr. James T. Spencer, Charleston, W. Va. 
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NOTICE TO CONTRIBUTORS 


THE LARYNGOSCOPE reserves the right of exclusive publication 
of all articles submitted. This does not preclude their publication 
in Transactions of various Societies. 


Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections. 


Author’s name and city should appear directly under title on 
first page; street address at end of article. 


All prints or photographs to be submitted in black and white, 
in good shasp contrast. Good halftones depend upon clear photo- 
graphs. Line drawings for zincs to be in black and white. Colored 
inks or red or blue quadrille rulings will not reproduce. 


References should be complete: author’s surname, initials, 
title of article, Journal, volume, page, month, year. 


Six illustrations will be furnished for each article without cost 
to author. Authors will please limit illustrations to six or assume 
the expense of additional illustrations. 


Proofs will be submitted to authors for corrections. If these 
are not returned, articles will be published as corrected in this 
office. 


Reprints will be furnished at the following prices: 


WITHOUT COVER 


250 500 1000 2000 

Copies Copies Copies Copies 

Four Pages $ 19.25 $ 23.00 $ 30.75 $ 44.50 
Eight Pages 33.50 42.75 58.50 83.00 
Twelve Pages 47.00 60.75 86.25 131.50 
Sixteen Pages 61.00 78.75 98.75 146.75 
Twenty Pages 76.00 96.25 129.50 187.25 
Twenty-four Pages $8.75 112.50 150.00 217.25 
Twenty-eight Pages 97.50 123.25 162.25 233.50 
Thirty-two Pages 115.00 139.75 180.00 267.00 

WITH COVER 

Four Pages $ 37.25 $ 46.50 $ 61.50 $ 88.75 
Eight Pages 51.50 66.25 89.25 127.25 
Twelve Pages 65.00 $4.25 117.00 175.75 
Sixteen Pages 79.00 102.25 129.50 191.00 
Twenty Pages 94.00 119.75 160.25 231.50 
Twenty-four Pages 106.75 136.00 180.75 261.50 
Twenty-eight Pages 115.50 146.75 193.00 277.75 
Thirty-two Pages 133.00 163.75 210.75 311.25 


Express charges will be paid by consignee. 
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ADVERTISEMENTS. 


N-6400* Tonsiliectome, MOLT - STORZ: 


N-6300* Tonsil Snare, SAGE: ratchet 


type snare assures controlled, 
slow enucleation. Strong con- 
struction. Rustless .......$42.50 


with loop in fenestra. Total 
enucleation with a dull blade; 
no tearing or stripping. Thumb 
lever provicies powerful lever- 
age. One hand only is needed 
to operate blade either for- 
ward or backward. Rustless. 
Small, Medium and Large. 


N-6050* Adenotome, STORZ-LAFORCE. 


The widespread use of the 
Storz model adenotome proves 
its superiority. Stainless Steel. 
each $27.50 


© Storz principle oj blade construction N-6050 


N-6320* Tonsil Snare, STORZ - BECK: 


simplified operation —a pull 
on carriage and trigger 


releases threadbar — when 


pull is relaxed, threadbar 
is immediately engaged. 


No forcible engagement is 
necessary. No difficult lock- 
ing movements. Wire hub 


holder is self tightening—will 
not slip. Trim Vedder loops. 
Complete with one medium 
Vedder loop. Rustless. 


QUALITY INSTRUMENTS 


for Tonsil and Adenoi 
Surgery 


© Smoother action 
with less effort 


N-6400 


@ Thumb lever with 
powerful leverage 


= 


Entirely rustless 
® Self Locking 
® Simple, secure stylet holder 


00 © Heavy threadbar 
1146324* Loops, VEDDER: 4 sizes. © Simplified operation 
$7.50 


Storg Instrument Company, 4570 Audubon Ave., St. Louis 10, Mo. 


New York Showroom: 157 East 64th St.—at Lexington Ave. 


Kindly mention Larywcoscorr when communicating with advertisers. 
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ADVERTISEMENTS. 


= ANTI-INFLAMMATORY 
ANTI-MICROBIAL 
ANTI-PRURITIC 


OTOBIONE provides the 
clinically proved* formula of White’s 
OTOBIO «IC, fortified with prednisolone. 
Each cc. of this new formula contains: 


ANTI-BACTERIAL Neomycin (from sulfate)... ..... mg. 


Physiologic pH! Will not obscure anatomic 
landmarks during otoscopy! 
fit 


The normalizing effect of 
OTOBIONE reduces tissue in- 
jury, and quickly provides 
optimal patient comfort. 

Preliminary studies 
OTOBIONE by several inwadeialerst show 
effective relief in 87% of cases of external 
otitis, chronic otitis media, and chronic 
mastoiditis with otorrhea. “Lewes, Dittuse ovitis Ex- 


terna and Its Effective Treatment, 
Postgrad. Med. 22:501, Nov., 1957. 
Personal 


tDaly, J. Communi. 

White Laboratories, Inc. «cation. Yesner, B.: Personal Com- 

munication. McStravog, L.: Per- 
icStravog, 

Kenilworth, New Jersey Rigual, R. 


Kindiy menuon Tue Laryxcoscore when communicating with advertisers. 
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Standard 


2 preoperative procedure 
all 
é to control bleeding 
2 ow? ® * 
SALICYLATE 
7 (Brand of carbazochrome salicylate) 


OPERATING ROOM Proven effective by 


over four years of clinical use, 


millions of doses 


In hemostasis blood clotting is only 
one factor. Restoration of capillary 
integrity is of primary import- 
ance.'* Adrenosein controls bleed- 

ing and cozing by decreasing exces- 
ave capillary permeability and pro- 
moting the retraction of severed 
capillary ends.’ 


Surgical Use 
Adrenosem is recommended pre- 
where bleeding presents 
Minimal bleeding pro- 
a clearer operative field and 
facilitates operative procedures.*”” 
Postoperatively, it lessens the need 
for transused used blood. 3.6,9-11.13,16,18,20,23 


Medical Use 

Adrenosem is an effective hemostatic 
vascular anomalies exist, such 
as telangiectasia, epistaxis, 
and others.'***"72 At recom- 
mended dosage levels there are no 

Ampuls, 1 cc., 5 mg.; 
mg.; Syrup, each 
5 cc., 2.5 mg. ge of all dosage 
forms i is stated in terms of the active 


ingredient, adrenochrome mono- 
semicarbazone. 


Write literature and 
a for descriptive dosage 


*U. 8. Pat. 2581850, 2506294 


THE s. &. MIASSENGILL COMPANY 
BRISTOL, TENNESSEE « WEW YORK « KANSAS CITY « SAN FRANCISCO 
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SALICYLATE 
(Brand of carbazochrome salicylate) 
effective in more than 


200 clinical disorders 


y 


and therapeutically, in numerous operative procedures 
and pathological conditions. Following is a partial 


Adrenosem has proved effective, both prophy 
Lat of the many indications for Adrenosem. 


tonsillectomy adenoidectomy pharyngectomy mastoidectomy 


y rhinoplasty laryngectomy 


y pneumonectomy pleurectom 


snchotomy fracheoplasty tracheost 


vorr 


ectomy myoplasty septectomy tu 


uvulectomy 


my proctectomy proctopexy sph 


haphy splenectomy Somatoplasty cheiloplasty 


ay pericar 


»phagectomy gasireciomy 


tomy hernioplasty uréleroiomy pro 


y vulvectomy hysterecto 


Statectom 


4 


a raction skin grafts scar excisions : 


trointestinal ble 


asion 


ooze antepartum and postpa 


mabr 


n capillary hemorrhage Suring hedulin, dicumerol or x-ray ther 


ixis metrorrhagia menorrhagia 


mgiectasia hemorrhagic subarachnoid hemorrhage ecchymosis 


~ 


* SAN FRANCISCO 


* KANSAS CITY 


* NEW YORK 


BRISTOL, TENNESSEE 
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CENTRAL INSTITUTE 
FOR THE DEAF 


Founded by 
Dr. Max A. Goldstein 


ORAL SCHOOL for deaf children 
—Day and Residential—Preschool 
to High School— 


SPEECH CORRECTION—Ciasses 
for Children with Aphasia and 
other defects of speech 


Modern dormitories and equipment 


INSTRUCTION and CLINICS for 
hearing assessment, deafness pre- 
vention, auditory training, lipread- 
ing, speech defects, including apha- 
sia, cleft palate, laryngectomy, 
Stuttering, articulatory defects, 
voice disorders—children and adults 


TEACHERS COLLEGE — affiliated 
with Washington University—leads 
to B.S. and M.A. degrees and Ph.D. 
research degree—outstanding op- 
portunities for practice. 


MODERN LABORATORIES FOR RESEARCH 
IN SPEECH AND HEARING 


S. Richard Silverman, Ph.D., 
Director 


Helen S. Lane, Ph.D., 
Principal 


For further information address the Principat 


818 S. KINGSHIGHWAY 
ST. LOUIS 10, MISSOUR! 
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Thus, coagulation is enhanced 
achie prompt hemostasis.) 


In a typical series of 625 patients undergoing tonsillectomy and adenoidectomy, 

“PREMARIN” INTRAVENOUS helped to reduce the incidence of postoperative hemorrhage 

from dn average of 5 per cent to zero.? ‘‘PREMARIN’’ INTRAVENOUS has also been used 

effectively to control postoperative hemorrhage, to help minimize blood loss during 
__ Surgery, and to arrest epistaxis and other types of spontaneous bleeding.* 


Over 1,000/000 injections have been given to date without a single report of toxicity. 


‘“PREMARIN’s INTRAVENOUS (conjugated estrogens, equine) is supplied in packages con- 
taining one ‘‘Secule’ providing 20 mg., and one 5 cc. vial sterile diluent with 0.5% 
Bie. pheno! U.S.P. (Dosage may be administered intramuscularly to small chi) aren.) 


1. Johnson, J. F.: Paper presented at Symposium on Blood, 
Wayne State University, Detroit, Michigan, Jan. 18, 1957, cited 
in M. Science 1:33 (Mar. 25) 1957; Proc, Soc. Exper. Biol, & 
Med. 94:92 Uan:) 1957. 2. Servoss, H. M., and Shapiro, F.: 
i? Digest Ophth. & Otolaryng. 20:10 (Nov.) 1957. 3, Published 
3 a) unpublished case reports, Ayerst Laboratories. 
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ROUNDPUPIL INTRACAPSULAR 
CATARACT EXTRACTION 
by Louis J. Girard: 


A detailed demonstration of a technic 
which is designed to anticipate and 
prevent many of the serious complica- 
tions of cataract surgery. In addition 
to the procedure itself, the film covers 
preoperative preparation, the induction 
of anesthesia and akinesia, and post- 
operative care. Each step in the proce- 
dure is shown first from the operative 
site, and then (at greater magnifica- 
tion) from the surgeon's viewpoint. 

16 mm., color, sound, 15 min. 


TUCKING OF THE SUPERIOR 
OBLIQUE MUSCLE TENDONS 
by Louis J. Girard: 


A detailed demonstration of a technic 
of tendon shortening employed in the 
correction of hypertropia due to paresis 
of the superior oblique. In addition to 
the surgical procedure itself, the film 
outlines preoperative tests for differ- 
ential diagnosis, postoperative care, 
and postoperative tests for evaluating 
the success of surgery. 


16 mm., color, sound, 15 min. 


BURACIN’ 


Kindly mention Tue Laryxcoscore when communicating with advertisers. 


New films 
for the surgeon 


brand of nitrofurazone 


Ophthalmic Liquid and Ointment provide 

prompt, wide-spectrum bactericidal! action in 
conjunctivitis, blepharitis, dacryocystitis, kera- | 
titis, hordeolum and lid abscesses. Also highly | 
effective in the prevention of postoperative 

infections. 


Films may be obtained by writing to: 


Dr. Paul F. MacLeod, Medical Director 
EATON LABORATORIES, NORWICH, NEW YORK 
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WHAT’S NEW 


The Riecker Respiration Bronchoscope 
Introduced in America by Paul H. Holinger, M.D., Chicago 


A complete range of sizes of this special bronchoscope is now available, for de- 
pendable control of respiration during bronchoscopic examinations under general 
anesthesia. The large bore tube on the side of the proximal end, attached by tub- 
ing to the anesthesia apparatus, gives an unobstructed flow of gas or oxygen. The 
proximal end is sealed with a tight-fitting glass window plug which is removed 
for aspiration of secretions or forceps manipulation. The instrument establishes 
a simple respiratory system which gives the anesthesiologist full control of res- 
piration. Available in 3.5 mm. to 9 mm. diameters. 


Holinger Trachea Tubes 
Designed by Paul H. Holinger, M.D., Chicago 


In response to popular demand, a full line of Holin- 
ger Trachea Tubes for adults and infants is now 
available. Designed to fit any patient comfortably 
and conveniently, the tubes have a unique 65 degree 
curve which conforms with X-ray studies of the 
trachea and larynx. 


Holinger Trachea Tubes are available in sizes 00 through 8; each size available 
in 3 lengths. Details supplied on request. 


Holinger Laryngectomy Tubes available soon. 
Holinger Trachea Tubes are available only from Pilling—order direct. 


GEORGE P. PILLING «& son co. 


3451 Walnut Street @ Philadelphia 
Pilling New York Office—4 W. 56th St., N. Y. 19, N. Y., Circle 5-8125 
Other Offices: Columbus, Ohio © Atlanta, Georgia © Los Angeles, Calif. 
CABLE ADDRESS: Surgical-Phila. 
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ADVERTISEMENTS. 


“In Case 


Your youngest patient as well as your oldest will find new Otrivin 


an unusually gentle yet remarkably effective nasal decongestant. 


Otrivin works quickly; its action is prolonged. ‘Typical of many 
clinicians’ reports is the one published by Kolodny': Of 64 pa- 
tients studied, 92 per cent ‘ad good or excellent results. “In no 
case studied was there any rebound congestion. Local side effects 


were minimal. ... Extremely few systemic effects occurred. . . .” 


NEW 


HEN OTRIVIN’ FOR GENTLE RELIEF OF STUFFY NOSE 


ON PRESCRIPTION ONLY 


Otrivin is safe even for the very young. ‘The particularly striking 
feature of Otrivin solution was the absence of side effects, even in 
infants as young as two weeks.’ “It is effective in low conceti- 
trations and is a safe nasal vasoconstrictor for even the young 
3 


patient.” 


Scrvismp: Otrivin Nasal Solution, 0.2%; dropper bottles of 1 ounce. Otrivin Nasal 
Spray, 0.19%; plastic squeeze tubes of 15 ml. Otrivin Pediatric Nasal Spray, 0.05%; 


plastic squeeze tubes of 15 ml. 


Rererences: 1. Kolodny, A. L.: Antibiotic Med. 6:152 ( Aug.) 1959. 2. Davis, M. R.: 


To be published. 3. Peluse, $.: In press. 


Otrivin®” nydrochloride (xylometazoline hydrochloride CIBA) 


Kindly mention Tue Laryxcoscore when communicating with advertisers, 
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| LEDERLE INTRODUCES... 


greater antibiotic activity 


Miiiigram for Milligram, DECLOMYCIN exhibits 2 to 4 times 
the activity of tetracycline against susceptible organisms. 
(Activity level is the basis of comparison —not quantitative 
blood levels—since action upon pathogens is the ultimate 
value.*) Provides significantly higher serum activity level... 


with far less antibiotic intake 


DECLOMYCIN demonsirates the highest ratio of prolonged 
activity level to daily milligram intake of any known broad-spectri 
antibiotic. Reduction of antibiotic intake reduces likelihood of 


*% adverse effect on intestinal mucosa or interaction with con 
unrelenting peak 

antimicrobial attack 

q ; The DECLOMYCIN high activity level is uniquely constant 
if throughout therapy. Eliminates peak-and-valley fluctuation, 

7 favoring continuous suppression. Achieved through 

ae remarkably greater stability in body fluids, resistance to 

a degradation and a low rate of reial clearance. 

*Hirsch, H.A., and Finland, M.: 
oo New Eneland J. Med. 
260: 1099 (May 28) 1959. 
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Demethyichlortetracycline Lederle 
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antibiotic design 


plus 
cxtra- 
day” 
ting activity 


DECLOMYCIN maintains 
activity for one to two days 


ke 


ite RELAPSE Features unusual security against 
vel. . resurgence of primary infection or 
secondary bacterial invasion —two 
k factors often resembling a “resistance 
problem”— enhancing the traditional 
longed advantages of tetracycline... for 
-spect greater physician-patient bencfit 
ood of in the distinctive, dry-filled, 
con 


duotone capsule 


immediately available as: 
DECLOMYCIN 
Capsules, 150 mg., 
bottles of 16 and 100. 
Adult dosage: 1 capsule 
four times daily. 


LEDERLE LABORATORIES 
a Division of 
AMERICAN CYANAMID COMPANY 
Pear! River, New York 
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internal and/or external attack 


Whatever the bacterial infection scen in EENT. the foci respond rapidly to a suitable 
form of broad-spectrum ACHROMYCIN., In superficial cases, local therapy is often 


dramatic. In deep-seated conditions, ACHROMYCIN V capsules complement topicdl 
control for fast relief and remission. 


on meet 196. Nasal Su 
with Hydrocortisone 1.5% / And nylephrine 
Ophthalmic Powder Sterilized 
ACHROMYCIN V (Tetracycline with Citric Acid) Capsules 
LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York Gears) 


Kindly mention Tue Laryxcoscore whoa communicating with advertisers. 
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DEVELOPED FOR THE PROFESSION 


Now... from 


arion 


a top quality 
new combination 


speech and pure tone 


AUDIOMETER 


at the introductory price of 


only $500 


“All that is to be desired in the office’ 


— says noted otologist— 


} ime 1000 ond 

combination pure re Tone Audiometer was specifically 

Audi developed to provide the most complete 

tone Au testing equipment in one convenient 

features in one attractive light weight case: unit. And the special introductory price 

of $550.00 includes all the “extras” 

necessary for both diagnostic and pre- 

scription purposes. W rive today for full 

information. The Otarion Model 

1000 is available either in cabinet 
or portable models. 


@ A pure tone circuit from 250 to 8,000 cycles with 
continuous tone and pulsating tone 


@ Speech circuit with high suppressed, low sup- 
pressed and normal positions 


@ Speech circuit and record circuit 

@ Masking circuit and microphone circuit 

@ in-built loud speaker plus jack for external speaker 
@ Double high quality earphones 


@ Bone conduction receiver Developed by Otarion engineers who created the world’s 


@ Microphone and Monitor phone first (and best) eyeglass bearing aid, The Listener. 
OTARION LISTENER CORP. 
orion is ener, Ossining 26, New York 
co PO RATIO PLEASE SEND complete information on the 
Ossining, New York Model 1000 Audiometer. 


SERVING THE 
HARD OF HEARING Address__ 
SINCE THE 1930's City__ State__ 


Kindly mention Tue Lary xcoscore when communicating, with advertisers. 
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More than 2000 
RADIUM 


MONEL METAL 
NASOPHARYNGEAL APPLICATORS 


have been delivered by the Radium Chemical Company to 
otolaryngologists in the United States within a period of the 
last fourteen years. 


Results are reported satisfactory when the use of the ap 
plicator is restricted to the one purpose for which it was con 
structed: the treatment of hyperplastic lymphoid tissue, which 
cannot be surgically removed, at the orifice of the eustachian 
tube or in the fossa of Rosenmueller. 


Available through purchase or annual lease at a reasonable 
monthly rental. 


Write for complete details. No obligation. 


RADIUM CHEMICAL COMPANY, INC. 


161 East 42nd St., New York 17, N. Y. 


SERVING TH? MEDICAL PROFESSION SINCE 1918. 


Kindly mention Tut Laryxcoscore when communicating with advertisers. 
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TABLETS AND SYRUP 

© QUICK RELIEF—15 TO 30 MINUTES 

GENTLE, PROLONGED ACTION—4 TO 6 HOURS 
* SELDOM CAUSES CENTRAL STIMULATION 


dosage for adults: 60 mg., 3 or 4 times daily 
children — 4 mos. to 6 yrs.: 30 mg., 3 or 4 times daily 


‘Sudafed’ brand Pseudoephedrine Hydrochloride Tablets—30 mg. sugar-coated, 60 mg. scored 


ae Syrup—30 mg. per 5 cc. teaspoonful 
BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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PURE ANTIHISTAMINE ACTION 

NOW A PHARMACOLOGIC FACT 
BECAUSE DISOMER 

SHEDS THE MOLECULAR DROSS 


ba 
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NEW...IN THE TREATMENT OF 
ALLERGIC DISORDERS 


high therapeutic index” 


¢ unsurpassed Clinical efficacy 
¢ highly effective in exceptionally small doses 
+ side effects reduced to placebo level 


Disomer....a major scientific advance 
in the pharmacology of antihistamines! 


DisoMer was described as being “...as close to a 
pharmacologically pure form of histamine antago- 
nist as the chemist can produce.’ \ncorporating 
the newest knowledge of structure-function rela- 
tionships, DisoMER comes closest thus far to the 
therapeutic ideal of pure antihistamine activity. 
DisoMER represents the d-isomer of racemic 
brompheniramine maleate. In shedding the 
l-isomer a high point in clinical effectiveness is 
achieved while side effects are reduced to the 
placebo level. 


Therapeutic results have been noteworthy with 
94.7% effectiveness reported.? Equally note- 
worthy is the virtual absence of clinically signifi- 
cant adverse reactions. Indeed, the sole side effect 
reported was occasional, mild drowsiness in only 
4.7% of patients. 


With Disomer your allergic patient remains your 
alert patient while enjoying unsurpassed freedom 


from allergic symptoms. Ready now for your pre- 
scription—Disomer is available in a variety of 
dosage forms to fit your patients’ individual 


requirements. 
Availability: 
DISOMER CHRONOTAB® 6 mg. 
DISOMER CHRONOTAB® ................. 4 mg. 
2 mg. per 5 cc. 
Usual dosage: 


* Chronotab a is White's repeat-action tablet. 


References: (1) Gould, A. H. and Long, D. L.: Clinical 
Pharmacology and Therapeutic Use of Dexbromphen- 
iramine Maleate ( Disomer ), a new Histamine Antago- 
nist (submitted for publication). (2) Medical Department, 
White Laboratories, Inc. 


WHITE LABORATORIES, INC. 


Whites 
Kenilworth, New 


OEXBROMPHENIRAMINE MALEATE 


sheds the molecular dross 


Kindly mention Tne Laryxcoscore when communicating with advertisers, 
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“,..-BETTER RESULTS THAN EVER BEFORE...”* IN 


OTITIS EXTERNA 


AND CHRONIC OTITIS MEDIA WITH © 


OTOBIOTIC 


ANTIBIOTIC / ANTIFUNGAL EAR DROPS 


3.5 mg. neomycin (from ic / and 50 mg. sodium propionate per cc. — in 15 cc. cee bottles. 


s *Lawson, G. W.: Diffuse Otitis Externa and Its Effective Treatment, Postgrad. Med. 22:501, (Nov.) 1957. 


| AN OTIC SPECIALTY OF WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY ca hele 
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Questions Asked by Doctors About Some of Maico’s Products: 


“Should a patient who has one impaired ear 
and one normal ear be fitted with a hearing 
aid?” Five short years ago medical authorities 
and hearing aid consultants would probably 
have answered “NO!” Few persons with one 
good ear would put up with the necessary ap- 
paratus, unless some special work or occupa- 
tion demanded hearing in both ears. 


2-Ear Hearing Found Essential 


Now the answer is very different. Medical 
authorities recognize that two-ear hearing is 
essential to good understanding of speech and 
other sounds of daily life. 


Straining to hear because of one impaired 
ear increases nervous tension. It often causes 
one to withdraw from situations which might 
cause embarrassment. One-ear hearing makes 
it difficult to localize sound, and it is often a 
safety hazard when driving or walking. Fur- 
thermore, an ear which is not used tends to 
lose a portion of what hearing ability it has. 


Binaural Hearing Practical, Popular 


With today’s miniature aids being worn on 
the ear, or as a part of hearing glasses, two- 
ear hearing is both convenient and comfort- 
able. A tiny aid can be carried in the purse or 
pocket, ready to be put on when needed. No 
longer does a person hear only those sounds 


on his “good ear” side. No more does he have 
difficulty following group conversations. With 
two-ear hearing, he hears whenever and wher- 
ever he chooses. 


MAICO Leads Hearing Research 


Twenty Years a leader in hearing manufac- 
ture and research, MAICO continues to lead 
the hearing aid industry. It helps provide bet- 
ter hearing instruments to all who need them, 
by using every development of modern elec- 
tronic science. 


MAICO ELECTRONICS, INC. 


Dealers in 275 cities in U. S. and Canada 
* HEARING AIDS * HEARING GLASSES * AUDIOMETERS 
* AUDITORY TRAINING INSTRUMENTS 
* ELECTRONIC STETHOSCOPES 


For More Information About 
Maico Hearing Instruments 
CONTACT THE 


Local MAICO Dealer 


OR WRITE 
MAICO ELECTRONICS, INC. 


21 North Third St. Minneapolis 1, Minn. 
Room 107-Z 


Kindly mention Tut Laryncoscore when communicating with advertisers, 
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NOW AVAILABLE 


The Mueller Zeiss Operating Microscope with 
NEW EXPLOSION - PROOF 
FOOTSWITCH 


Only from V. Mueller— 
the Shambaugh-Derlacki 
Model with sterilizable stainless 
Shields for eyepieces, objectives. 


Now you can order the Mueller Zeiss Operat- 
ing Microscope with an explosion-proof foot. 
switch. The scope is modified in V. Muelier 
shops to enclose completely the transformer 
and base assembly; and the lower electrical 
connection is locked in place, making it non. 
removable, therefore nonsparking. 


This is a one-piece unit with built-in safety. 
No possibility of improper connection, no ertra 
cords. 


The safety modification can be made on scopes 
now in use, if returned to our shops. Write 
for estimate. 


Write for 44-page brochure on the more im- 
portant and widely used instruments for stapes 
mobilization and related procedures. Complete 
and up-to-date. 


Fine Surgical Instruments and Hospital Equipment 


330 SOUTH HONORE STREET e CHICAGO 12, ILLINOIS 


DALLAS HOUSTON LOS ANGELES ROCHESTER, MINN. | | 
rmamentarium 


Kindly mention Tne Laryxcoscore when communicating with advertisers. 
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Now-— 
“A BACTERIOSTATIC BATH’* 


Controls Oropharyngeal Infections 
and Relieves Discomfort Quickly 


Chewing ORABIOTIC releases a soothing flow of saliva laden with two locally 
potent and complementary antibiotics—neomycin and gramicidin—plus a 
topical analgesic, propesin, which is more effective than benzocaine. 


NON-SENSITIZING AND NON-IRRITATING. 


ORA 
NEW ANTIBIOTIC-ANALGESIC CHEWING GUM prea 


for topical treatment or prophylaxis 


For the relief of postoperative discomfort and the 
prevention of secondary hemorrhage following ton- 
sillectomy. Valuable also as a topical adjunct to 
systemic treatment of bacterial infections of the 
mouth and throat. 

EACH TROCHE CONTAINS: neomycin 3.5 mg., gramici- 
din 0.25 mg., and propesin 2.0 mg. IN PACKAGES OF 
10 AND 20. One troche chewed for 10-15 min. q. 4h. 


WHITE LABORATORIES, INC., KENILWORTH, N. J. 
*Granberry, C., and Beatrous, W.P.: The Effect of an Antibiotic Chewing < > 
Troche on Post-Tonsillectomy Morbidity, E.E.N.T. Monthly (May) 1957. E . 
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24 ADVERTISE MENTS. 


running noses 
and open stuffed noses orally 


the leading oral nasal decongestant 


in nasal and paranasal congestion 

* insinusitis 

* in postnasal drip 

* in allergic reactions of the upper respiratory tract 


safer and more effective than topical medication’*’ 


* systemic transport to all respiratory membranes 
* provides longer-lasting relief 

* presents no problem of rebound congestion 

* avoids “nose drop addiction” 


Relief with Triaminic is prompt 
and prolonged because of this to produce 3 to 4 hours 
special timed-release action... of relief 


beneficial effect starts in , —¢ then —the core disintegrates 


p to give 3 to 4 more hours 
minutes, lasts for hours 


firet —the outer layer 
dissolves within minutes 


of relief 

Each TRIAMINIC Tablet provides: TRIAMINIC JUVELETS: Each timed-release 
Phenylpropanolamine + a 50 mg. Juvelet is equivalent in formula and dosage to 
one-half of a TRIAMINIC tablet, for the adult 
or child who requires only half strength dosage. 
layer, the other half is in the core. TRIAMINIC SYRUP is recommended for 
Dosage: One tablet in the morning, mid- adults and children who prefer liquid medica- 
afternoon and at bedtime. tion. Each 5 ml. tsp. is equivalent to %4 of a 
References: 1. Lhotka, F. M.: Ilinois M. J. 112: Triaminic Tablet. Adults: 2 tsp. 3-4 times a 
(uly) Farmer, «4803, Children 6-18: 1 top. 3-4 times day; 
Clin. Med. 5:1183 (Sept.) 1958, : children under 6: in proportion. 


SMITH-DORSEY : a division of The Wander Company « Lincoln, Nebraska 
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New from Zenith 


... to give you the thorough, precise 
hearing tests your patients may need: 


accurate “Audio Analyzer” 
Diagnostic Equipment 


Diagnostic Audiometer with Speech 
Record Playback Unit and Desk Speaker. 


Zenith — pioneer in sound and electronics — PERFORMS ALL THESE SPEECH 
announces a new, complete pure-tone diagnostic AND HEARING TESTS: 
audiometer designed for modular expansion, and © Pure-tone air conduction 
incorporating the latest electronic advancements © Pure-tone air conduction 

for precise and thorough audiometric testing. with masking 


®@ Pure-tone bone conduction 


® Pure-tone bone conduction 
with masking 


© Calibrated recorded speech test 


To give its basic audiometer much greater versa- 
tility, Zenith provides two matching attachments: a 
Speech Record Playback Unit and a Diagnostic 


Desk Speaker. The audiometer with playback unit ~ with earphones 

permits special testing using either records or mon- ——_ Calibrated recorded speech test 
itored live voice. The addition of the desk speaker _ with earphones and masking 
permits accurate comparisons of test results with — — ¢ Live voice speech test with 
various hearing aid adjustments. earphones 


® Live voice speech test with 
earphones and masking 

© Recorded speech test with 
speaker 

® Live voice speech test with 


The Zenith “Audio Analyzer” meets or exceeds 
all applicable specifications of the American Stand- 
ards Association. It gives the otologist the precise 
hearing tests he needs. Its versatility enables the 


clinician to perform a wide range of pure-tone and speaker 

recorded speech tests with complete assurance of © Hearing aid evaluations 
desired accuracy. Hospital personnel will find it with speaker 

ideal for obtaining exact pre- and post-operative © Audiometer Weber 
hearing evaluations to guide surgical teams. ©@ Shifting voice test 


---=- Mail Coupon for Free Brochure! ---- 
Zenith Radio Corporation, Hearing Aid Division 
Dept. 382, 6501 West Grand Ave., Chicago 35, III. 


Send me complete 


oF informationonthe 
LIVING SOUND New Zenith Model —— 
HEARING AIDS ZA-200 “Audio 


+ Analyzer.” carr Zone STATE 


Kindly mention Tue Laryxcoscore when communicating with advertisers. 
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the most 
widely used 


SURFACE ANESTHET| 
in 
EYE 
EAR 
NOSE & 
THROAT 


practice 


ONTOCAIN 


HYDROCHL 


dependable 
« well tolerated 
* penetrating 


0.5% solution, botties of ¥2 and 2 oz. {for the eye) 
2% solution, botties of 1 and 4 oz. (for ear, nose and throst) 
0.5% ointment, tubes of ¥ oz. (for the eye) 


LABORATORIES + Now York 18, 
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provide the ultimate in 
required performance at lowest cost! 


‘the and Audiometric 
Rooms with performance guaranteed ‘by 
hundreds of existing installations. 


Audometric Examination Rooms 


ering ‘sat is at your, and your 
architect's for the construction and 
‘installation of 
Centers — atthe 


Vo 
4 xamina’ von Ar “Control 
4 
standard-ized...or...special-ized 
“Shown above are three G)IAC 
Series “400.CT" Rooms, in use by the 
— 
cxamination rooms 
4 
Series” 
Medical Gucts Department 
341 Jackson Avenue New York 54,N.Y. 
Please Refer Inquiries to Department L-12 : 
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the SINGLE therapeutic agent that — 


eee objectively —dcpresses labyrinthine sensitivity’ 
eee clinically—controls vestibular vertigo’ without 


inducing drowsiness 


for VERTIGO 


Objective studies demonstrate “the reliability, predictability” and “magnitude of action” 
of ‘Marezine’ in its depressant action on vestibular function.’ Clinically, ‘Marezine’ gives 
complete symptomatic cuntrol of vestibular vertigo in over 80 per cent of cases.* 


References: 1. Gutner, L. B., Gould, W. J., and Cracovaner, A. J.: The Effects of Cyclizine Hydrochloride and Chlor- 
eyclizine Hydrochloride Upon Vestibular Function, A.M.A.Arch.Otolaryng. 59:503 (Apr.) 1954. 2. Witzeman, L. A.: 
Cyclizine Hydrochloride in the Treatment of Vertigo, Eye, Ear, Nose and Throat Monthly 33:298 (May) 1954. 3. Gutner, 
L. B., Gould, W. J., and Hanley, J. S.: Effect of Meclizine Hydrochloride Upon Vestibular Function, A.M.A.Arch, 
Otolaryng. 62:497 (Nov.) 1955. 
*‘MAREZINE’ brand CYCLIZINE HYDROCHLORIDE 50 mg. Tablets, scored. 
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LOZENGES 


CONTAIN NEW, HIGHLY POTENT ANTIBACTERIAL CHEMICAL AGENT 


test shows reduction of 
oral bacterial flora (in- 
cluding streptocecci) to 


1% of initial f 


Subjects: volunteers. 
Therapy: one lozenge 
every two hours during 
Gay (6 A.M. to 10 P.M.). 
Counts taken at 10 A.M. 
and 4 P.M, 


Wide antimicrobial spectrum includes penicillin-resistant organisms, as well § 
as many yeasts and fungi 


No toxicity or sensitivity reactions reported 

No systemic absorption 

Effective in extremely low concentrations even in saliva, blood, and pus 
Little or no danger of superinfection or resistance 

Mildly anesthetic—exceptionally pleasant taste 


Dosage: Dissolve a lozenge slowly in the mouth Each lozenge contains: 
three or four times daily. May be increased as Chlorhexidine a» - « 5.0 mg. 
directed. Benzocaine . . « Si mg 


Supplied: No. 838 — packages of 12 lozenges. 


“Hipitane” is available in the 
United States by arrangement with 
AYERST LABORATORIES Imperial Chemical Industries, Ltd. 


New York 16, N.Y. «© Montreal, Canada 
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forthe 
common 
cold 
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f 
TABLETS 
provide total therapy 
nasal decimgestant - antihistaminic 4 
analgesic « antipyretic 
for symptomatic relief 
aches - fever - pain - respiratory tract _ 
congestion 4 
Dosage: Adults and older children: One or two tablets t.i.d. 
as required. Children 6 to 12 years of age: One tablet tid. 
as required. 4 
Supplied: Bottles of 100 and 1000. 
Each orange and yellow layered tablet contains: 
‘Sudafed’® brand Pseudoephedrine Hydrochloride .........- 20 mg. 
‘Perazil’® brand Chlorcyclizine Hydrochlotide ..........++ 15 mg. 
BURROUGHS WELLCOME & C0. Caftine 
INC, Complete Iserature available 
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NASAL 
SYPHON 


In acute and chronic 


If inflammatory exudates are periodically re- 
moved by instituting a strict regimen of 
cleansing, it is now known that the membrane 
of the sinuses has far greater recuperative 
powers than was once realized. Even in 
treating sinus infections with antibiotics, 
complications are being seen and reported in 
increasing numbers due to the mutations of 
bacteria which can easily resist them. This 
has brought safe SYPHONAGE nasal irriga- 
tions to the fore in the conservative manage- 
ment of nasal pathologies. 
NICHOLS NASAL SYPHON has been widely 
prescribed by leading rhinologists for FORTY 
years and has proven its efficacy in the 
treatment of nasal infections. Its systematic 
use inhibits rapid growth of pathogenic or- 
ganisms as it prevents stagnation of muco- 
purulent pus—thereby reducing the engorge- 
ment of the nasal mucosa. Quickly re- 
establishes VENTILATION and DRAINAGE 
and promotes regeneration of healthy tissue. 
Try this TIME TESTED 
method. Just send 
coupon! 


1 NICHOLS NASAL SYPHON, INC. 
1 MONTCLAIR, N. J. 


“Acts by Suction” 


1 Please send details of SPECIAL OFFER “L” without obligation. 1 


Kindly mention Tue Laryxcoscore when communicating with advertisers. 
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Chair—Upholstered, 
reclining ....... $150.00 


Cabinet — Stainless steel, 
eight drawers with or 
without complete trans- 
illuminator, cautery rheo- 
stat transformer, 
waste container, air regu- 
lator, gauge, tubing and 
cutoff $115.00-$195.00 


Light—Telescopic $ 16.50 


Stool — Upholstered, with 
easy running ball-bearing 
casters ..$ 20.00 


Light Shield $ 5.00 


All equipment shown in the 

reproduction at right (with 

spray bottles, stainless steel 

cotton jars, ready to be 

attached to your compressed 

air system) ....... $531.50 
F.0.B. 


FOR SALE 


Transactions 
of the 
American Laryngological, Rhinological 
and Otological Society, Inc. 


THE LARYNGOSCOPE 


640 South Kingshighway 
St. Louis (10), Mo. 


Kindly mention Tue Laryncoscore when communicating with advertisers. 
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FOR SALE 


Miscellaneous Back 


Numbers 


” THE LARYNGOSCOPE 


q Volume 1 (1896) to 
Volume 68 (1958) 


THE LARYNGOSCOPE 


640 South Kingshighway 
ST. LOUIS 10, MO. 


Kindly mention Tat Laryncoscorz when communicating with advertisers. 
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WANTED URGENTLY 
COPIES OF THE LARYNGOSCOPE 


December, 1948 
January, 1949 
February, 1949 
April, 1949 
January, 1950 
July, 1951 
April, 1952 
May, 1952 
July, 1952 


November, 1952 


December, 1952 
January, 1953 
April, 1953 


January, 1954 
March, 1955 
April, 1955 
May, 1955 
June, 1955 
July, 1955 
September, 1955 
March, 1956 
April, 1956 
June, 1956 
July, 1956 
August, 1956 
January, 1957 


January, 1958 


THE LARYNGOSCOPE 


640 South Kingshighway 
ST. LOUIS 10, MO., U.S. A. 


Kindly mention Tue Laryncoscore 
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Complate Your Files ... 
of 


TRANSACTIONS, 
AMERICAN LARYNGOLOGICAL, 
RHINOLOGICAL AND OTOLOGICAL 
SOCIETY 


Back issues of these Transactions 
for sale at various prices 


Write: Editorial Office, 
American Laryngological, Rhinological and 
Otological Society 


Dr. T. E. Walsh, Editor 
640 So. Kingshighway © © St. Louis (10) Mo. 


Kindly mention Tue Laryxcoscore when communicating with advertisers. 
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UNIVERSITY 
of 
CINCINNATI 


Twenty-fourth Annual Graduate Con- 
vention in Otology, Rhinology and 
Laryngology. University of Cincinnati 
College of Medicine, April 11-15, in- 
clusive, 1960. Intensive Course in 
Regional Anatomy and Cadaver Sur- 
gery and special Lectures. Excellent 
Anatomical Material. 


THE MOUNT SINAI HOSPITAL, 


NEW YORK CITY 


announcing following postgraduate 
courses, given in affiliation with 


COLUMBIA UNIVERSITY 


Combined course in (A) Indirect larynge:« 
(including surgery) 
and voice rehabilita- 
tion, and 

(B) Audiology. 

Drs. Joseph L. Goldman, Friedrich S. Brodnitz 

and Morris F. Heller. February 8-13, 1960. 

Fee for entire course $150. (A) is $75. (B) is 

$75. 

Trans-meatal (Endaural) surgery. Dr. Harry 

Rosenwasser. March 28-April 8, 1960. Fee, 

$350. 

Mobilization of Stapes. Dr. Samuel Rosen. 

April 18-May 6, 1960. Fee, $500. 

Rhinoplasty and Otoplasty. Dr. Irving B. Gold- 

man and Staff. July 16-29, 1960. Fee, $350. 


For further information and application 

forms, address the Registrar for Post- 

graduate Medical Instruction at The 

Mount Sinai Hospital, Fifth Avenue and 

— Street, New York 29, New 
ork. 
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